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Bilgram’s Bevel Gear Cutter. 





In the manufacture of machine tools it 
rarely happens that so radical a change of 
applied principles is made as has been done in 
this machine. The difficulty of making cor- 
rect bevel gears is known to all who have 
had experience in this direction. The prin- 
cipal difficulty is that in 
the correctly - formed 
tooth of a bevel gear the 
curvature of the sections 
from end to end is not 
uniform, and hence the 
application of formed 
tools cannot give correct 
results. The principle of 
what might be called a- 
radial or polar planer, 
where the motion of the tool is in- 
variably directed to one point—/. e., 
the apex of the gear, with a‘latera] 
swinging feed motion, guided by a 
template—can advantageously be ap- 
plied only to large gears; while for 
the manufacture of correct smaller 
gears, say below 15 or 16 inches di- 
ameter, no cheap and adequate 
means has been known. The ma- 
chine shown in the engraving seems 
to complevely fill this ~ cid. . 

The principle of the machine can, 
perhaps, be best explained as fol- 
lows: It is possible to make with 
any system of interchangeable gears 
a rack which will correctly gear with 
any wheel of the set. Any wheel 
that gears correctly with this rack 
must, therefore, also gear correctly 
with any other wheel of the set; 
and from this it follows that if any 
number of wheels are made to gear 
correctly with this rack, they must 
also gear correctly with one another. 
If the wheels were to be made of 
some soft material, say wax, the 
teeth could be formed by simply 
rolling the blank into the rack, care 
being taken that the pitch line of the 
blank will roll on that of the rack 
without slip. The desirable clear- 
ance can be obtained by giving this 
rack just the converse of clearance. 
Gears are, however, made of material 
that cannot be removed by pressure, 
and the process must therefore be 
modified. The teeth of the rack might 
be made of hardened steel, with sharp 
edges at the ends; and by giving them a lateral 
motion the material could be cut away in- 
stead of being pressed to one side. The 
diagram, Fig. 1, shows distinctly how the 
tooth of an involute rack would cut its 
way through the rolling blank, thus forming 
one of the spaces between two teeth. 

This is, in fact, the process by which this 
gear-cutter accomplishes its work. The cut- 
ting tool represents one tooth of a rack per- 
taining to an interchangeable set of gears, 
and it obtains a reciprocating motion in the 
manner of a shaper tool, while the blank 
receives a movement as though it were roll- 
ing on its pitch surface. In bevel gears the 
tool representing the rack tooth, while cut- 
ting, passes through the varying depths or 
pitches; therefore the straight line, or in- 
volute rack tooth, is the only available one 
for this purpose. The tool, instead of run- 
must run 


ning parallel with the pitch line, 





parallel with the bottom of the space. This 
will be more readily understood if it is consid- 
ered that the rack of a bevel gear is nothing 
else but a bevel gear forming a pitch angle of 
180° at the apex, or a flat, circular disk with 
teeth converging from the circumference 
towards the center. The tool, in cutting, 
should follow the outline of the teeth of this 
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tion of a cone (corresponding with the pitch 
cone of the blank) attached to the arbor, and 
held by two flexible steel bands stretched in 
opposite directions, thus preventing this cone 
from making any but a rolling motion when 
the arbor receives the before-described coni- 
cal swinging motion. One end of each of 
the two bands, of course, is attached to the 
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iMaginary plane wheel; and it is evident, 
therefore, that only one side of the con- 
verging space can be formed correctly at a 
time. 

The machine, then, consists of two prin- 
cipal parts—the shaper, which holds and 
operates the tool, and what may be called the 
evolver, which holds and moves the blank. In 
order that the blank shall imitate the move- 
ment of a rolling cone, the axis must, in the 
first place, be moved in the manner of a 
conical pendulum. To accomplish this, the 
bearing of the arbor which carries the blank 
is secured in an inclined position between 
two uprights to a semi-circular horizontal 
plate, which can be oscillated on a vertical 
axis passing through the apex of the blank. 
To complete the rolling action, the arbor 
must, in the second place, receive simul- 
taneously the proper rotation, and this effect 
is produced in the machine by having a por- 
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GEAR CUTTER. 


cone, while the other is attached to the 
framework of the evolver. 

Mathematically speaking, a cone does not 
terminate at the apex, but is extended be- 
yond, and thus consists of two opposite sides 
or surfaces meeting in the apex. Basing on 
this principle, the rolling cone above de- 
Scribed is placed on the side of the apex 


‘opposite that on which the blank is placed, 


in order to avoid an interference with the 
tool. 

The feed mechanism effects a slow inter- 
mittent movement of the semi-circular plate 


. Which supports the inclined arbor, thereby 


producing a slowly progressing rolling of the 
blank while the reciprocating tool forces its 
way through the metal. The feed can be 
reversed by the turning of a knob, or disen- 
gaged altogether, permitting the blank to be 
rolled to the one or the other side by a hand- 
crank. 
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The arbor carrying the blank can be ro- 
tated independent of the rolling cone by 
means of a worm wheel, worm and index 
plate, which enables the blank to be pre- 
sented to the cutting device at properly spaced 
divisions corresponding with the number of 
teeth of the desired wheel. 

It is essential that the tool should be so 
adjusted that the lowest 
point of the cutting side 
should move exactly to- 
wards the apex of the 
blank, and, in order to 
set the tool, a gauge is 
provided by which the 
tool can be adjusted. A 
distance block is-used be- 
tween this gauge and the 
tool ; this mode admits of 

a high degree of accuracy, since 
variations of distances can readily 
be detected by the touch when the 
eye ceases to discern. 

When a wheel is to be cut out of 
the solid, the tool is at first adjusted 
at a slight distance from its correct 
position, and after each cut the feed 
motion of the evolver causes the 
blank to slowly roll, and allows the 
tool to cut out the stock in the man- 
ner shown in tie diagram. All 
spaces are now treated in the same 
manner by using the index device, 
whereupon the tool is properly ad- 
justed for one and then for the other 
side,each adjustment being followed 
by a repetition of the process in or- 
der to finish both sides of the teeth. 

In securing the blank to the arbor, 
great care must be exercised in 
placing its apex exactly in the cen- 
ter of the evolver. A special de- 
vice enables the operator to gauge 
the distance of the ends of the teeth 
from the center of the evolver, and, 
whenever this distance agrees with 
that calculated from the drawing, 
the apex of the blank is in its right 
place. 

The inclination of the arbor which 
holds the blank is made adjustable, 
so as to adapt it to the angle of the 
desired gear. This adjustment must 
be exactly concentric with the cen- 
ter of the evolver, ¢.e., the apex of 
the blank. The rolling cone is made 
detachable, in order that it may be 
replaced by such cones as corre- 
spond with the angle of the blank to be cut ; 
but as the number of cones required would 
be unlimited, means have been devised to 
make a limited number of cones suffice. 

The tool consists of a triangular bar of 
hardened steel, forming at the point an angle 
of 30°, 15° on each side, and held by aspecial 
holder. By grinding, it can be more or less 
truncated to suit the pitch of the gear to be 
cut. By this form of tool a much higher 
degree of accuracy is attainable than with 
tools having curved faces made to a gauge. 
The proper up and down and sideway ad- 
justment is effected by two slides working at 
right angles, and operated by screws. The 
clamp which fastens the tool-holder is so 
constructed that it also clamps these said 
slides to the apron, securing the necessary 
stability. The apron is fitted with great 
care; the box in which the apron works is 
made in parts, and the faces are turned true 


with the pinholes, in order to get these faces 
exactly at right angles with the pin. The 
latter is fast in the apron, and revolves in the 
two sides, in which it has taper fits that the 
wear may be taken up. A device for lifting 
the apron during the return stroke prevents 
the dragging of the tool. The oscillating 
movement of the connecting-rod is employed 
for this purpose, by having a bar hinged at 
one end to a clamp which can be shifted on 
the connecting-rod while the other end im- 
pinges on the apron. By a lifting of the 
crank end of the connecting-rod, the loose 
end of this bar is pushed forward and the 
apron is lifted. It is easy to so adjust the 
clamp that this lifting action will occupy the 
time of the return stroke. 

The tool-bar is moved by a Whitworth 
quick-return motion, which is attached di- 
rectly to the belt pulley. A double counter- 
shaft connected by cone pulleys is employed 
to change the speed if a shorter or longer 
sroke is desired. 

Gears cut on this machine are practically 
as nearly perfect as it is possible to produce 
plane surfaces on a planer. For this reason 
a careful preparation of the blanks is es- 
sential. 

One feature of involute gearing, which in 
practice is often troublesome, can be fully 
met by gears cut by this machine in a man- 
ner to be described. Whenever a pinion 
with a comparatively small number of teeth 
gears with a large wheel, there is a tendency 
of the points of the teeth of the wheel to cut 
into the flanks of the pinion. Reuleaux 
recommends that the number of teeth of the 
smallest gear of a set of interchangeable 
wheels should not be lower than 30. In 
practice this defect is, however, hardly no- 
ticeable when the number of teeth is not less 
than 20, but for a smaller number it becomes 
perceptible. In spur gearing the difficulty is 
generally met by giving the teeth of pinions 
more than the theoretical rounding; but this 
expedient is not a perfect cure, as may 
readily be attested by the experience of those 
who have cut 12-tooth involute pinions. 
Bevel wheels being always made in pairs, 
the above difliculty can be overcome by 
making the tooth-face of the wheel shorter 
than usual, 7. ¢., by cutting it off at that 
point of the face-involute, which, in running, 
will come in contact with the root of the in- 
volute of the pinion. By the extent to which 
the face of the wheel teeth is shortened by 
this measure, that of the pinion teeth is in- 
creased, and the flanks are made to corre- 
spond. It is evident that where this correc- 
tion has been applied, the pitch line of the 
pinion is nearer to the base of the teeth, and 
that of the wheel nearer to the top than in 
the ordinary practice. Brehmer Bros., Phila- 
delphia, have several of these machines in 
operation cutting gears. 

e odine ! 
Bill’s Troubles With a Countershatt—The 

Dude Machinist—Forecing a Gear on a 

Shaft—Wrestling With an Arbor. 





By James F. Hornarrt. 

Bill has ‘‘gone up.” He is not ‘‘up a tree” 
nor ‘up the spout,” but up a ladder. Bill 
runsa 26” Putnam lathe, and be has lots of fun 
with his countershaft. When anybody wants 
the ladder, they always go to Bill. It stands 
by Bill’s lathe most of the time, and not a 
day passes but Bill has a picnic up on that 
ladder among the pulleys, belts, and black 
oil. 

Once they had tight and loose pulleys on 
that counter, and they worked first rate. 
One day a chap came along with a ‘‘ patent 
double-adjustable improved compression 
clutch,” and told the boss that the shifting- 
belt business used up too much time. Boss 
looked it all over, and ‘‘thought so” too. 
They pulled down the good old _ belt-shifter, 
and put up the friction concern. How nice 
it worked! You could run a thread tool 
clear up to a shoulder and yank the shipper. 





The belts would give one big ‘ flop,” and | 


away goes the tool on the starboard tack. 


months. 
than during that time. 
That day Bill’s troubles began. 


}it up on an arbor, of course. 
This clutch worked first rate for three | matter with it?” 
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up that old block ladder, and has stuck to it| I can make a pretty good guess at it,” said| He will stay ten months in our shop, and 


ever since. When that clutch got an a 
“tear” it was simply terrible. Sometimes 
Bill could stop his lathe, and sometimes the 
lathe stopped Bill. One day, when cutting a 
thread, the clutch stuck. Bill yanked until 
the shipper handle broke, but the clutch was 
game. It hung on. 
up against the chuck, and teeth on the 
change gears got mad and left. Bill pulled 
off the belt and went aloft with hammer and 
wrench. The clutch ‘‘let go” easy enough 
after he had ‘looked at it,” but he had to 
hold the shipper all the time to keep the 
clutch in. 

Bill rigged a string to hold the shipper 
when he was turning long work. One day 
it wouldn’t ship in. Bill looked at it as usual 
with his hammer, and broke a piece out of it. 

3ill looked sorry, but he couldn’t cry, and 
Boss gave him an old-fashioned rig with two 
wooden pulleys, each carrying a stud and a 
straight dog on the shaft between them. 
Bill’s great grand-daddy had a rig just like 
it, only the dog was shrunk on a square 
shaft, and it staid where it was put. This 
rig has got a set screw. It gets loose every 
night and twice per day. Otherwise it 
worked nice for a year; then the dog got 
worn, and it would slip out. Bill twisted a 
wire around the handle and slipped the wire 
over the head of one of the cap-bolts. It 
slipped off once in a while, and Bill un- 
screwed the bolt ;',”, and put a loop of the 
wire under the head. It is all right now, but 
poor Bill handles that wire 300 times a day 
300 days in the year, and it takes a second 
to do it and two seconds to take it off— 
270,000 seconds, 75 hours—at #3 per day, 
just $22.50 a year. 

Boss says he is going to put up the old 
tight and loose pulleys again, and it will pay 
him, too. It takes longer to stop and start. 
The loss is about the same as with the wire 
fastener, but Boss will save $20 per year in 
wear and tear of belts, pulleys, hangers, 
shafting, and lathe. The friction clutch is 
the thing if it would stay good, but it needs 
overhauling ‘‘ every Sunday,” and costs more 
in ten years than ten loose pulley rigs. 

Said 
He makes lots of sport 

don’t know it. He wears 
a 22” collar, white duck overalls, and spends 
his time watching a diamond point tool and 
cleaning his finger nails. Dude has rigged a 
nice little tin cup on a nice little bracket, 
which swings on the lathe tail-stock. He 
keeps a nice little piece of clean waste in the 
cup. Every time Dude touches a tool, ora 
wrench, or his calipers, he wipes his nice 
little fingers on the nice little waste, and then 
puts them in his little pockets. 

Dude don’t work in a dirty shop because 
he is obliged to. No, sir! The whole shop 
understood that point before it had known 
Dude ten hours. Dude is to be a superme- 
chanical engineer. He has been ‘through 
college, you know,” and has walked through 
the best technical school; and now is follow- 
ing very good advice in “‘ getting a little shop 
practice, you see,” and feels so nice that dirt 
can’t stick to him. 

Can you use an arbor decently? Look 
around a little and see how many of the 
boys do so. Watch Tom Hanks, over there 
at the arbor rack. He has tried six or seven 
arbors in that little collar which he wants to 
turn up—there, he’s found one. It is about 
4” by 10” long. Watch him drive it into 
the collar. He keeps screwing the collar 
down with his hand, until he can’t start it 
any farther. Don’t go to the driving-off 
tool with the little raw-hide mallet. Not a 
bit. As he goes by Henry’s vise, he clasps 
his hand around the little collar, and strikes 
the end of that arbor three times on the vise 
jaw, scuds to his lathe, slips on a dog and 
turns up the collar. 

‘‘Here, Tom,” said boss the next day, 
‘*}Iow, in creation, did you turn that collar 
yesterday?” ‘‘ Why,” said Tom, ‘‘I turned 

What’s the 
Why the hole 


Stebbins has got a dude machinist. 
‘“‘Dude” is a study. 
for the boys, and 


‘* Matter ! 


Bill says he never had a better rig | ain’t in the middle of the collar, that’s all, 
One day it ‘‘ stuck.” | and ain’t that matter enough?” ‘I 
He hunted | see how it could help it,” said Tom. 


don’t 
‘Well, 


The tool-post walked | 


boss, ‘‘and I am going to show you, too. 
Bring that arbor up here.” Tom brought 
the arbor, and gave it to boss. ‘‘ Look at 
that, Tom,” said he. ‘‘There’s a dent in 
this end, right in the edge of the center,” 
and boss showed Tom the marks of the vise 
jaw on the end of the arbor, where it had 
jammed iron into the center ;',’’.. ‘‘ Look at 
“that, you infernal blockhead, and see if you 
‘see how it could help it,’” said boss, as he 
| stuck the arbor up within an inch of Jones’ 
|nose. ‘‘There’sa lot of you fellows here 
|that ought to be consolidated. Take you 
all together, and boil you down, the whole 
gang would make just one decent jackass. 
A man that treats arbors in this fashion 
ought to go to piling cord wood for a liv- 
ing.” 

Just then, Mike Flemming brought back 
a 2” arbor, which he had been using down 
stairs. It was about 30” long. Mike slouched 
along until he got within 20 feet of the arbor 
rack, gave the arbor a pitch in the direction 
of the rack, and watched it go end over end, 
and bring up ker-slap among the pile of big 
arbors on the floor. 

‘You blasted fool!” roared boss, as he 
made a jump for Mike, and collared him. 
‘* You don’t know any more than the rest of 
them, and they are all blamed fools! ” 

‘*W-w-what’s t-the m-m-matter,” sput- 
tered Mike, half frightened by the racket. 
‘‘Matter!” Said boss, ‘‘ Why, you com- 
pound high-pressure idiot, you use my ar- 
bors in that shape, and then ask ‘ what’s the 
matter.’” ‘‘ Well,” said Mike, catching on 
to the situation, ‘‘ This is a pretty time for 
you to begin to talk about it. If you pre- 
tend to boss a shop five years, and never 
noticed anything wrong about these arbors 
before, and ain’t satisfied now, why, all I’ve 
got to say is, that its very poor judgment 
to begin now. Why didn’t you start the 
thing when you first came on deck? A 
thing that’s been going on for years under 
a man’s eyes, and called all right, is a pret- 
ty thing to yank a man up like that for, and 
it shows pretty plain that all the fools ain’t 
among the men ;” and Mike went down stairs 
in a huff. 

Boss scratched a flea out of his ear. He 
walked over to the arbor rack, and took a 
look. There they were, 40 or 50 arbors in 
the rack, and a cart load on the floor, big 
arbors, little arbors, poor arbors, horrid ar- 
bors, scrap-iron, chunks of shafting, rough 
castings. Boss felt tired, and went to think- 
ing. 

‘‘How’s that for a racket, Tom,” said 
Mike, as they lugged an old 2” shaft into the 
shop. ‘* Racket,” said Tom, ‘‘ why there’s 
nobody to blame for his poor arbors, and the 
way they get used, but the boss himself. 
It’s just as you told him, Mike, and he 
knows it, too.” 

Bob Parker is getting ‘‘ shop experience ”’ 
too. Bob wears a smutty jumper and a pair 
of horrid over-alls. They were clean 
Monday morning, but who would know it ? 
Dirt sticks to Bob just as mud sticks to 
boots, and shop kinks stick to him, too. 
Bob came into the shop ten days after Dude 
dawned on us. Bob don’t have to work for 
his living either. His father is M. M. on the 
P. Q. & Y. Railroad. Bob was everywhere 
about that railroad. Ie into every- 
thing, and got so numerous that M. M. got 
him a chance in our shop to get rid of him, 
and keep him out of danger. 

Bob likes Dude. He despises him too; 
and so do all hands, but there is lots of fun 
| to be had out of Dude. 
the shop two hours 


was 


Bob hadn’t been in 
before he up 
Dude’s collar, over-alls and waste cup; and 
“tumbled” to the racket. Bob 
soaked a piece of waste in the grease under 
the bolt cutter, and when Dude was picking 
up his eye-glass, Bob swapped his nasty 
waste for that in Dude’s cup. Dude 
straightened up, put a little oil on bis tail- 
center, stuck his fingers in the waste cup 
and felt if his neck-tie was straight and 
made sure that his nose was at hand. 

Poor Dude! 


sized 


whole 


Ilis lines are hard ones in 
There are ten Bobs in the shop 
jand they all claim Dude as lawful game. 


that shop. 








|after the gear worked loose. 
| . . . 

| town on the 1.20 train. Owner ran the mill six 
| weeks before the gear got loose and slipped. 


when he goes to Waston’s draughting room 
will know how to turn 4” counter-shafts 
with a diamond point tool, and to hate Bob. 

No use for Dude to fool around machine 
shops. He has mistaken his calling. He 
should get a job to show up nobby tight 
pants for an up-town tailor, or a job as 
‘‘cured patient ” in a doctor’s office, and his 
ability may be appreciated. 

Bob is a character in the shop. No matter 
how dirty the job, Bob is always on hand. 
He loves the work. He likes to go off and 
overhaul an old steam engine, or explore a 
wheel pit. He has only been in the shop 
two years, but he can do more than some 
men who have ‘‘learned the trade,” and 
worked at it ten years. 

One day Boss sent Bob and two ‘ bum- 
mers” 20 miles inthe country to put on a big 
5’ bevel gear. The shaft had been calipered 
by ‘‘the owner.” He sent a piece of wire 
and said it was ‘‘just the size” of the 
shaft. 

Bob engineered the gear into the wheel 
pit. He juggled it over bridge-trees, under 
stuff spouts (it was a paper mill) and 
between timbers and posts. It went on the 
end of the shaft all right; it slid 8” and 
stuck. He turned it } around, and tried 
again. No use; that gear would fit too 
soon every time. He calipered the shaft. 
Owner got it just right at the spot, where 
he measured it, but he didn’t think to cali- 
per that shaft at more than one place. Too 
bad! That gear has got to slide on about 
four feet. It is Saturday, 10 a.m., and the 
last train goes at 5 p.m. 

Tom thinks of Dude. What would he 
have done? Nothing. He wouldn’t have 
been sent if he had worked in the shop 27 
years. Bob gota file and scraped away for 
half an hour. The gear went on 3” further. 
‘*No use,” thought Bob, ‘'6” per hour, 
means 8 hours to 4 feet, and that means 6 
p.M. Can’t stand that racket anyhow. Bob 
went to thinking. He thought easy. It 
came natural to him. He was always think- 
ing about something. Dude lidn’t think 
he knew how, or have much to think 
with. 

Bob rigged the differential chain falls to 
pull the gear on the shaft. Then he put his 
rope falls out the other way so as te pull the 
gear off. He puttwo6’’x6” timbers between 
the arms of that gear, blocked up under one 
timber and shoved down the other. He set 
up one of his strikers with a bucket of water 
and tin dipper; the other man he rigged out 
with a barrel of sand. Bob started the 
water wheel. Mike wet the shaft, and Tom 
dusted on sand. Bob handled in on the 
chain falls. That gear walked right up to 
business, and came on four inches further 
than it had been before, then it stopped 
coming and began to squeal. Bob slacked 
up his chain falls, ran around the other side 
and worked the gear off again with his rope 
tackle. 

Mike and Tom wet and sanded the shaft 
again. The gear came right up again, 
hungry as ever. It slid over that bunch and 
went 8”. Once bob almost got stuck. The 
gear hub was hot. The shaft smoked, and 
the wheel almost stopped before he could 
draw the gear back. If it had stopped 
there, Tom would have been ‘‘in a box” 
He would have had to pull the gear off in a 
press. 

At 12.30 p.m. the gear was up against the 
bridge-tree where it belonged. It was very 
hot and Bob couldn’t bear his hand on it a 
second. It came awful hard the last inch. 
The sand had got all ground out, but Bob 
‘‘thought she would come,” and just got 
the gear in place, when it squealed and 
stopped. 

The key ways were a quarter turn off. Bob 
couldn’t start the gear again with a jack- 
screw. He packed up his kit, gave the 
owner the key, and told him to drive it in 
Bob went to 


That shaft was 4” in diameter, and carried 
120 horse-power. Bob used his brains and 


' got out of a bad scrape in good shape. 
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Rotary Steam Snow Shovel at Week, 





In the Amerioan Macuinist of September 
6, 1884, we illustrated a rotary steam shovel 
that had been used in Canada to some extent 
during the previous winter. We believed 
that the inventor of this machine had over- 
come the difficulties and solved the long 
worked-on problem of clearing away snow 
obstructions by mechanical means. With a 
steam engine operating rotary cutters that 
sliced away the snowbank and conveyed it 


into a rapidly revolving fan that 
acted as a pitcher of the snow, 
the machine was capable of do- 
ing in a few minutes the work 
that would keep hundreds of 
hand-shovelers busy for hours. 
This machine proposed to effect 
a revolution on the usual meth- 
ods of handling snow obstruc- 
tions, for its designers not only 
intended breaking through the 
bank, but they aimed to throw 
the snow away clear of the 
track. This was a very im- 
portant change, for the old prac- 
tice of piling up the snow re- 
moved at each side of the open- 
ing led to deeper obstructions 
when a new storm came along. 
The first machine built was 
defective in many respects, and 
the engineers connected with 
the company labored a great 
part of last season perfecting 
improvements. The principal 
change effected was that of 
making the machine capable of 
throwing the snow to either side 
of the track. A very strong 
machine was built at the Cooke 
Locomotive Works, Paterson, 
N.J., with all the improvements 
embodied in it. Owing to vari- 
ous unforeseen delays, the ma- 
chine was not ready till March, 
and the snow blockades were 
nearly all raised, so there was 
some difficulty experienced in 
getting it tried. Near Buffalo 
there was a part of the Buffalo 
Creek Railroad that had been 
blocked with snow all winter, 
and there the rotary steam snow 
shovel was taken for trial. The 
test proved a particularly severe 
one, for the snow was badly 
mixed with ice, and had been 
traveled over by teams and 
pedestrians for several weeks. 
Part of the way it was six feet 
deep. Our engraving was made 
from an instantaneous photo- 
graph taken while the machine 
was at work. The stream of 
snow seen passing from the ma- 
chine passed over a trestle work 
seventy-five feet from the track, 
and by actual measurement was 
found to be thrown 295 feet. 
A great many leading railroad 
men witnessed the trial, and all 
expressec themselves as highly 
pleased with the performance 
of the machine. The machine 
was pushed by a consolidation 
engine, and it was capable of 
clearing away a swath of snow 
ten feet wide, six feet deep, 
while going about ten miles an 




















hour. The machinery received 
a most severe test of its strength 

by a log that happened to be 
buried in the snow bank and 

got caught in the knives. As the knives 
were not calculated to grind up lumber, they 
were compelled to stop when the log tried 
to pass through. 

Power is supplied by a two-cylinder re- 
versing engine, with cylinders 17x24 inches. 
The Walschaert valve motion is used. An 
ordinary locomotive boiler supplies the 
steam. After the trial at Buffalo, the ma- 
chine was taken to Chicago, where it is now 
stored in the round house belonging to the 
Chicago & Atlantic Railroad Company, 
where persons interested in railroad matter 


Age car free over their roads, and then to 
charge ordinary rates for its transporta- 
tion. 
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are invited to inspect it. Sociians of this 
type are controlled and made by the Rotary 
Steam Snow Shovel Company, Paterson, 
N. J., J. S. Leslie, President. The Western 
agent is Thomas Price, Lincoln, Neb. 
a Ses 

The Railway Age Says the shame of rail- 
way management is lying. Railway offti- 
cers lie by equivocation, deception and 
downright direct lying on all conceivable 
occasions, necessary and unnecessary. About 
the most shameless and unforgivable lie 


1 nN pi fh 
: 








WE i 





they perpetrated was to lead Mr. Talbott to 
believe that they would pass the Railway | 


By a private letter from Mr. Robert E. 


Pettit, superintendent of the Pennsylvania 
Railroad, we learn that the shortened run- 
ning time of the Chicago Limited Express 
train is obtained by accelerations of speed on 
the Western divisions and close regulating 
of the time schedule for the whole distance. 
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There is no change made in the running time 
between New York and P hiladelphia. 


There are indications that the oil- egy 
locomotive is coming to the front again. 
have not heard that the Holland engine is 
going to be fired up, but another scientist is 
means of enabling him to 
demonstrate that oil can be burned more 
cheaply than coal. 
in this line may have 


calling for the 


Lest the last experiments 
escaped the attention 
', we would direct 








Holland locomotive, 
is stored away in some obscure round-house, 


attention to the 


> bought cheap. Russian engi- 
products may be used successfully in loco- 
motives, but in the regions where they burn 
oil coal is not so easily obtained as it is in 


The Pennsylvania Railroad Company has 
introduced a new and very accommodating 
feature on the limited trains. The conductor 


> trains is supplied with a 


large package of envelopes, each one of 
which is weighted with lead, so that they 
may be tossed from a mov ing train to a sta- 
tion agent by passengers who wish to for- 
ward telegrams before the train reaches its 
next stopping place. On the envelope are 
printed directions for the telegraph operator 
to forward the dispatch at once. 
ss =: - 
In these days of recurring reports of wages 
reduction it is pleasant to announce that a 
move in the opposite direction has been 






































el 
(i | AM 
Ha] \\ til 
We, A A 
Ua! ll il 
a a) 
ry Nj} I 
We hit il | i{ ! 
hI 
iN | in | 
i] Hl 
” i\ i | 
a, 
\ Nw | 
Wy \\\\N\ 
\ 
ii 
a 
e 
SD 
S$ 
= 
re) 
a 
3 
gq 
s 
C 
= 
= 
ly 
2 
s 
2 
i 
a 
z 
D. 
> 
dp) 
\\ 
| 
\ 
\ AIHA \ | 
KN | 
{i A \ 
‘<a 





made by a large corporation. For several 


years the locomotive engineers of the Cin- 


cinnati, New Orleans & Texas Railroad have 
been paid lower wages than engineers doing 
the same kind of work were rec eiving on 


other roads. The depressed financial condi- 
tion of the company induced the men to 


work on at low rates in hopes that better 


times would come when the prospects of the 
company improved. The se.3on of travel 
to the South during the late winter has 


brought beavy business to the road, and the 


oflicers have decided to raise the pay of the 
engineers to the level of other ne ighboring 


railroads. 

































New Planer and Matcher, 





This machine is one recently put in the 
market by the N. O. Nelson Manufacturing 
Company, St. Louis, Mo. It is adapted to 
the uses of small manufactures and medium- 
sized shops, where it is required to do a va- 
riety of work with few machines. 

The machine will plane 10 inches in thick- 
ness and 24 inches wide, and will match up 
to 12 inches in width. The rolls are wrought 
iron, 44 inches diameter; the machine will 
work at a speed of from 40 to 60 feet per 
minute on yellow pine flooring. 

An ingenious arrangement provides for 
dropping the matcher-heads beneath the bed 
at a single movement, converting the ma- 
chine into an ordinary surfacer. It is 
adapted to the use of ‘‘rustic” siding knives, 
beader-bit, and other modern appliances. 

LS 
Accident on the New York Elevated 
Railroad. 





Owing to the rapidly increasing traflic on 
the elevated railroads of New York city, ihe 
management have found it necessary to run 
the trains on the Second Avenue line down 






to South Ferry, which considerably increases 
the number of trains on the lower portion of 
the Third Avenue road. On the second 
morning after the change, the trains passed 
upon this part of the road quicker than they 
could be switched off, and several trains 
were stopped between stations. This is no 
unusual circumstance, and it would have 
passed without notice had the wrong man 
not been in charge of one of the engines. 
He came round a curve and blundered into 
the hind end of a stationary train, making a 
bad smash and fatally injuring his fireman. 
The man evidently was paying no attention 
to his business in the first place, and when 
he saw a collision probable, he lost his head, 
and whistled ‘‘ down brakes,” instead of ap- 
plying his brakes promptly, reversing his 
engine and opening the sand valves. 

All American railroads are operated safely, 
principally through the unsleeping vigilance 
and constant care of locomotive engineers, 
and railroads chronically crowded, as_ is 
the case with the elevated railroads of New 
York, are peculiarly dependent upon the at- 
tention of this class of employees. When a 
man whom nature intended for a preacher, or 


some occupation that does not require 
promptitude in meeting emergencies, is 


found in charge of a locomotive on these 
roads, he will cause trouble sooner or later. 

The daily papers of New York, with one 
accord, found the general manager respon- 
sible for the accident, and most 


of the re 
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porters favored Col. Hain with directions 
about operating the elevated railroads. 
Perhaps the general manager is to blame 
for not consulting daily about his work with 
the men who talk about the scalding steam 
that passes through the train air-pipes, and 
commend the engineer for promptly whist- 
ling ‘‘ down brakes,” but we prefer to risk 
our life and limb, with the experienced rail- 
road man who is struggling to move more 


trains on those roads than they ever were | 


calculated to accommodate. 
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Measurement vs. Guess- Work. 





By S. W. Goopygar. 


I was requested recently to state how 
nearly I thought it was possible to deter- 
mine size and length, or to distinguish slight 
differences, between different pieces, as, for 
instance, the difference in size and length of 
needles, rivets or pieces of wire, which were 
intended to be the same, without actual 
measurement, but by the sense of touch or 
vision alone. The assumption of the ques- 
tion was that by careful training and much 


practice the acuteness of touch and accuracy | 
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assorting of wool or other fiber, the inspec- 
tion of bank notes for detection of counter- 
feits, the inspection of fracture in metals to 
determine structure, quality and condition, 
comparison of shapes not easily gauged or 
measured, in which accuracy of judgment is 
acquired which is truly wonderful. Is it 
not, however, guess-work? It certainly is 
not infallible, as WOuld be proven by actual 
measurement in any case where the measur- 
ing test could be applied. However accurate 
the decision of the most expert, there would 
always be room for doubt; and who believes 
that in such cases as may be put to a subse- 
quent test by actual measurement any thumb 
and finger and ocular inspection will deter- 
mine upon the uniformity of size and shape, 
with a certainty which will not leave very 
wide differences to be discovered through 
the use of improved appliances with which 
to measure, aided by a powerful magnifying 
lens ? 

That in habitually handling wires of small 
size the sense of touch will become so acute 
as to detect—as between different pieces of 
a mixed lot—variations of one thousandth of 
an inch, in cases where that variation would 
be but one per cent. of the entire diameter, 
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New PLANER AND Maroner. 


of eyesight might be developed to that ex- 
tent that by sense of feeling, or ocular in- 
spection, positive conclusions might be ar- 
rived at in matters of size, length and shape. 
I replied that, ‘‘ while I recognized the mar- 
velous approach to accuracy attained by long 
practice in ocular or thumb and finger in- 
spection, my training as a mechanic led me 
to call it, after all, guess-work.” 

I have not, on further reflection, altered 
my Opinion ; but there have been, and there 
are, constantly occurring such notable in- 
stances of accuracy of judgment, unaided by 
mechanical appliances, as to raise the ques- 
tion whether the word ‘‘ guess ” should have 
a place in speaking of these substitutes for 
measuring, any more than in speaking of 
what is called ‘‘ actual measurement,” but 
which is known by those who measure the 
most closely to fall short of exact truth. 

It is an easy matter to provoke a laugh at 
the expense of the man who measures the 
width of a door by stretching his hands apart 
till the finger tips on either hand exactly 
reach the extreme edge, and, then walking 
away, says, ‘‘ Don’t get in my way; I’ve got 
the width of a door here.” Much the same 
may be thought of the man who uses thumb 
and finger to get the size of a sbaft, or to 
determine if it is round, or who with thumb 
and finger twirls a piece of wire between his 
teeth, and decides whether it isround. These 
are plain subjects for actual measurement, 
but there are many other tests, as in the 


is true; but, while this might be done with-| 


out a miss in some cases, it would not be 
conclusive. To follow with actual measure- 
ment would be considered necessary, and 
within a narrow range of tests it would be 
found that the man who could by feeling 
guess just right often failed. 

But how about actual measurement? What 
is it but guess-work, aided by mechanical 
appliances and scientific methods? The 
skillful machinist with calipers measures the 
hole to which he is to fit a shaft, and, trans- 
ferring the measurement from inside calipers 
to outside ones, proceeds to turn the shaft to 
fit. Watch him as he, by repeated trials, 
adjusts the inside calipers to the hole, and 
again the outside ones to the size so care- 
fully taken, and finally the extreme care 
with which he decides, when the relation be- 
tween the bearing points of his outside 


calipers on the turned shaft shall be 
such to the bearing of inside caliper 
points within the hole, and within the 


points of outside calipers, as to let the 
shaft, when removed from the lathe, just 
slip into the hole, or be just a driving fit, 
according to which was aimed at! How is 
it done? Senses of feeling and seeing, aided 
by the calipers, which, by repeating the feel- 
ings and ocular observations to determine 
just when the points of contact between 
caliper points and inside of hole and outside 
of shaft are on a line at right angles to the 
axis, and the contact so slight that—pshaw! 








I can’t compare my touch with anything 
else, and, of course, I don’t know how it 
compares with that of anybody else, and 
perhaps that of no two men is exactly alike; 
but sizes are arrived at and fits made through 
touches so gentle that none but the men who 
make them could feel them at all, and from 
that by a steady gradation up to where cali- 
pers spring, in being pushed in, or over, with 
a force that would grate as harshly on the 
nerves of the sensitive-touch workman as a 
rap on the knuckles. He could make no fits 
that way! He don’t see how anybody can! 
But they do. He guesses when his calipers 
go in and over with no pressure and still just 
hit. They guess how much the pressure is 
on both measurements. It is guess work. 
Even in the most accurate measurements, 
by the most scientific methods, as well as by 
the use of calipers, but through the agency 
of measuring instruments and magnifying 
glasses the judgment based on feeling and 
seeing is under constant surveillance, and 
within limits which no simple thumb and 
finger test can approach, is being constantly 
verified. From the pen of Mr. Bond, of the 
Pratt & Whitney Company, of Hartford, 
Conn., has been published much extremely 
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interesting matter in relation to the wonder 
fully close measurements made in his depart- 
ment of this justly celebrated machinery 
manufacturing establishment, but I doubt if 
he could in any pen picture—I certainly can- 
not—describe the extreme solicitude mani- 
fested on his countenance, and in _ his 
voice and manner, of which I was one 
day the witness, when Mr. Pratt unthink- 
ingly essayed to wipe on his sleeve a lit- 
tle standard measurement cube of steel 
which he held between his thumb and finger. 
Quick as thought his hand and voice were 
interposed to prevent the diminution of size 
which he appeared to believe would result 
from even a single rub on a piece of clean 
cloth. Does some reader feel like sneering 
at the scanty ground of alarm? To Mr. 
Bond the danger seemed a reality, and the 
little cube of steel, on being returned to him, 
was handled more carefully and deposited in 
its velvet-lined case with more care than 
would have been the case had it been the 


most costly jewel. Why? It was a test 
piece. For what? To refer to in verifica- 
tion of measurements made. But, don’t 


this wonderful measuring instrument, this 
machine with its massive base bedded firm 
as a rock on its foundation, with its machin- 
ery through which the sense of touch is re- 
fined down to the utmost delicacy of which 
the imagination even has any conception, 
and its system of microscopical aids to the 
eye of the most perfect character which in- 
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genuity can suggest or science provide, 
measure correctly? Yes; it splits a thou- 
sandth of an inch up into such infinitesimal 
fractions as would bewilder the close work- 
man of the caliper-measuring genus if he 
were asked to divide the inch accurately into 
as many parts. It measures and guarantees 
within the one-twenty-five-thousandth part 
of an inch, and detects differences, pos- 
sibly, of one-millionth of an inch! Still, 
there must be even here ground for doubt, 
hence the test pieces to be preserved and 
guarded with such almost worshipful care. 
Is not even this guess work, too? Is not all 
so-called perfection in measurement after all 
only comparative ? 

The wonderful accuracy with which some 
blacksmiths estimate the amount of material 
of any given size and shape to produce a 
forging of some other size and shape, and 
the precision with which they forge to exact 
size, and leave things which are designed to 
square, ‘‘ perfect,” is justly deemed wonder- 
ful, and is duly admired and appreciated, 
but what is exact in this connection? Well, 
that depends upon what the thing is. All 
the way from 5” to 3” ‘‘off” will 
do. 

I once had the pleasure of ac- 
companying a very appreciative 
lady and gentleman through a 
steel works, with the workmen 
of which and their capacities I 
was somewhat familiar, and as 
we stopped to admire the skill of 
the tilter, whose duty it was to 
draw from the billet the small 
sizes of square and octagon steel 
with a quick running steam ham- 
mer, I remarked that the eye and 
judgment of this man were so 
correct, that when he stopped 
hammering the bar to try the size 
with his gauge, it hardly ever 
failed to fit. He did not ‘‘ cut 
and try,” but hammered right to 
the size and then tried it. Pass- 
ing on with the gentleman to 
some other point of interest I 
soon discovered that the lady had 
been left behind ; she soon joined 
us, saying, ‘‘ I waited to see that 
man try the gauge on the bar he 
was drawing.” ‘‘ Did it fit?” I 
asked. ‘‘It did,” wasjthe reply. 
Wonderful ?, Yes, ;and’still [have 
a piece of octagon steel less than 
a foot in length which this man 
gave me as a sample of his best 
work to be compared with some 
which had been swaged in a ma- 
chine with positive motions, and 
which did not vary in size in the 
length of a bar, or as between one 
bar and another so much as one 
thousandth of an inch, while 
his sample piece varied in size 
at different points in its short length 
fully one hundredth of an inch, and was 
nearly ‘‘that much off” from the size for 
which it was intended at its nearest point. 
All guess work, same in kind, but different 
in degree, and in all the different ways in 
which measurement, or gauging, with their 
substitutes are arrived at, whether by the 
most primitive, or by modern and scientific 
methods, there are the variations which each 
operator will inevitably.make, and greater 
still, the variations between results in the same 
methods practiced by different operators. 

Not perfection, or, if perfection should 
be gained under the most rigid inspection, 
would there still not remain ground for 
doubt as to the entire and uniform ac- 
curacy of the most careful measurements 
by the best of methods? If these are facts, 
ought not lessons for the young to point in 
the direction of actual measurement—the 
best available—with a wholesome regard for 
the truth in speaking of absolute accuracy 
even then, rather than to teach that unaided, 
the sense of touch, and sight, can determine 
beyond a possibility of mistake? 

It may be very well to admire those giants 
among workmen who seem to know in- 
tuitively just how deep to set a tool to cut 
exactly the size wanted the first time trying, 
who know at the first time trying whether 


their calipers are set just right, and are 
never seen going back to feel a second or 
third time to see if their later judgment 
confirms their first opinion; no hesitation ; 
no doubt; no mistakes. Who dares say 
that of the best of them? Even if this sort 
of workmen were as accurate as their ad- 
mirers would have us believe, they are not 
plenty enough so but that the men who 
feel, and feel, and still show some signs of 
misgiving as to the accuracy of their 
measurements till putting their work together 
‘*settles it,” will still be called upon to do 
the bulk of the close work, and is it too 
much to say really the closest work ? Stick- 
ing a pin, or the point of a knife, in the base 
board in the exact spot to measure the height 
of a plug hat, taking a handful of beans 
from a barrel, or coins from the pocket, or 
nails from a keg which shall prove on count- 
ing to be the exact number intended may be 
avery desirable accomplishment. To be 
able to distinguish coins of different de- 
nominations, or to read by the sense of feel- 
ing, are desirable to the blind, but is there 
any use in teaching that their sense of feel- 
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ing may be educated to be more accurate 
than the sight of those who have good 
eyes ? 

Perhaps I have said enough on this subject. 
Perhaps some of your readers, who believe 
that irregularities of shape can be detected 
by twirling a piece of wire between the 
teeth, or between thumb and finger, which 
would pass unchallenged by test between the 
thumb and finger of steel measuring in- 
struments, will tell us what they know about 
it, and in that way the man who came to me 
for what I could not give him will get the 
desired information. Of course, he reads 
the AMERICAN Maonrnist; or, if he don’t, he 
should. 

I have recently seen a specimen of thread- 
cutting on steel which struck me as a very 
wonderful illustration of what may be done 
with first-class tools, and a description of 
Which may be interesting to those who be- 
lieve that in cutting a Y-thread it is neces- 
sary to rough down to nearly a finish with a 
round-nosed tool, and finish with a sharp 
pointed one, on the ground that a sharp point 
cannot be retained to do the whole job. The 
cutting to which I refer was 7 to the inch, 
sharp Y-thread on 1,);” steel screws 25” 
long, cut close up toa shoulder. Seven of 
these screws were cut entire, to a finish, 
without grinding the tool, after which the 
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tool was used without grinding to do some 
other cutting, and was then in good condi- 
tion to do good work. The amount of work 
done in addition to the seven screws I don’t 
remember, but the tool not yet ground hardly 
showed signs of having been used. 

The greatest difficulties encountered by 
many machinists are in turning, planing, 
milling, or otherwise cutting steel. Much of 
the trouble arises from improper annealing, 
and the use of tools of third or fourth-rate 
quality. Pieces of steel are condemned as 
too hard to be cut or as full of hard spots, 
the rough cinder-coated scale on which re- 
sists the action of the best tools, when, if 
the same pieces had been heated slowly and 
evenly—only to a red heat not hot enough to 
raise the scale—and properly cooled off, not 
by burying in cold ashes, which give a chill 
almost like plunging in cold water, they 
could be cut with good tools as readily as the 
softest iron. Tool steel is condemned _ be- 
cause the tools made from it do not stand, 
which, if worked and hardened at a lower 
heat, would furnish tools not to be beaten. 

No matter who says, ‘‘ Heat steel as hot as 
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it will bear and work it while hot,” don’t. 
When told to heat steel up to a good yellow 
heat for hardening, if the steel is suitable for 
first-class tools, don’t. When asked to be- 
lieve that tempering restores the fineness of 
grain which, by hardening at too great heat, 
has been lost, don’t. When asked to believe 
that restoring burnt steel depends upon the 
use of some restoring compound, don’t. 
Don’t harden a thread tool, or any other for 
use in a lathe or planer, at a heat which will 
not leave the steel stronger for the hardening, 
instead of weaker and more brittle, and finer 
instead of coarser. Don’t say this can’t be 
done. Don’t place much dependence on 
tempering, unless the hardening is known to 
have been at the right heat. 
RR 
Small Hangers and Pulleys. 


This line of light goods will be appreciated 
by amateurs, jewelers, and all who use light 
power, from foot power, water motors, elec- 
tric motors, etc. 

The shafting is all of one inch diameter, 
with the hangers and pulleys to match. The 
hangers will swing a 16-inch pulley, are ad- 
justable, have solid reamed boxes, and are 
amply strong enough for theservice intended. 

The pulleys are for either one inch or one 
and a-half inch belt, asz;desired. 
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They are manufactured by Geo. B. Grant, 
66 Beverly Street, Boston, Mass., for the 
convenience of his water-motor trade, but 
are, of course, useful in many other con- 
nections. 
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Casting Rolls With a Shaft in Them, 
Editor American Machinist: 

In ‘* Questions and Answers” (AMERICAN 
Maocninist, Dec. 20, 1884) Ff. H. V. writes: 
‘* We use a large number of rolls 14” long 
and 8” dia. cast hollow with 3” metal at 
each end. We bore out the ends for a 2” 
shaft, and force the shaft into the roll. Is 
there any way by which these shafts can be 
cast in the rolls and be solid?” 

This question, from the superintendent of 
a machine works in New York State, I learn 
from that gentleman, is an important one. 
Mr. Jewett’s suggestion in answer to the 
above is a good one, but in the average 
shops throughout the country it is not always 
convenient to prepare work of this kind in 
the way he mentions. 

The superintendent referred to 
favored your correspondent with 
a visit a short time ago, and in 
conversing with the gentleman 
he stated: ‘‘We have not been 
able to find a way to cast this 
style of roll, and have it perfectly 
solid and free from vibration.” | 
found, on questioning, they had 
tried squaring that part of the 
shaft which goes in the mould, 
wedging, fulling,counter-sinking, 
and most every way known. We 
suggested cutting a coarse thread 
on that portion Of the shaft ex- 
posed to the iron and painting 
with red lead mixed with turpen- 
tine. Ile remarked, ‘that 
new idea to me.” 


is a 


The thread-cutting process has 
been practiced to some extent, 
yet I believe it will be ‘‘a new 
idea” to many. It is the most 
satisfactory method we have ever 
practiced to secure wrought iron 
arms, shafts or braces in castings. 
It is the only way we have found 
; to securely fasten the arms in the 
J steel wheels mentioned in my 

last article. We also find it to 
be as economical as any plan we 
have tried. 

In making a balance wheel 6 
feet in diameter with 1}” wrought 
iron arms, arms to set 4” into the 
casting, we cut a coarse thread 
34” long, and paint with red lead 
mixed with turpentine. We make 
a large number of small castings 
for the cotton factories here, 

. weighing $ poundjeach with a 2” 
round iron rod set in them }’”. We cut a 
thread 3” long on these rods and dip the end 
in the paint pot, and set them as fast as the 
moulds are ready for them. They are re- 
quired to be firm and strong in the casting. 
In preparing moulds for castings as light as 
these,,or up to a few pounds’ weight, we put 
some heavier pattern in the flask and gate 
into the small castings direct, from them 
into the heavier casting. The iron fills the 
small moulds first and flows through 
them into the mould’ beyond. It will be 
noticed we do not cut the thread quite as 
long on the rod as the length it goes into the 
casting. Care should be taken to cut the 
thread the proper length ; if it extends beyond 
the casting it makes the rod weak at that 
point. Wrought iron rods, or bars of any 
shape other than round, we put into the 
tumbling mill until they are clean and bright, 
then nick them here and there with a chisel 
and paint them. 

We make rolls 6” diameter, 12” long, with 
a 14” shaft cast in them. We have moulded 
and cast these rolls in perpendicular and 
horizontal and gated them in 
various ways, and find by cutting a coarse 
thread about 4” long in the center of the 
shaft, painting the shaft the whole length of 
the casting, moulding the roll in a horizon- 
tal position and setting, the pouring gate in 


positions, 
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the center of the roll directly over the shaft, 
we have asa result a roll that is cast solid, 
and one that is firm and rigid on the shaft, 
and we flow only enough iron through to 
fill the riser. 
The roll ‘ F. 
a recess core in it. 


H. V” refers to is cast with 
I doubt very much if a 
roll can be cast in that manner and be free 
from vibration or stand up to the work re- 
quired of wood-working machinery as a 
solid roll would do, if the extra weight of 
iron to cast the roll solid is no objection. I 
believe it would be fully as economical to 
use that amount of iron as it is to pay for 
the time, material and fuel to make and dry 
the cores, and the moulder’s time in setting 
them, and the percentage of losses there- 
from. Add to this the expense in the ma- 
chine shop to bore the roll and fit the shaft 
in, and at the present price of iron I believe 
the cost of production in rolls of that size 
would be in favor of the solid roll. 
Roserr E. Masters. 
Columbus, Ga. 


Slipping of Locomotive Wheels, 


Hditor American Machinist: 

In your issue of 14th of March, a question 
is asked in connection with locomotive 
wheels, but the answer given is not correct. 
The inside wheel does not slip, as the wheels 
are portions of a cone, not of a cylinder. 
The flanges of the wheels do not fit close to 
the rails, a little play being allowed. When 
running in a straight line, the motion com- 
pels the wheels to keep a position in which 
both are of equal diameter. When moving 
in acurve they shift slightly to the outside 
of the curve, thereby diminishing the diame- 

‘ ter of the inside wheel and increasing that of 
the outside wheel. The motion compels 
them to accommodate themselves to the 
proper diameter for straight lines or curves 
of whatever radius. 

Wo. M. Roperrson. 

Grasaow, Scotland, April 8, 1885. 

[Our Glasgow correspondent gives the cor- 
rect hypothetical description of the action 
of locomotive wheels in moving round a 
curve, but we answered the question accord- 
ing to our knowledge of the actual operation. 
The theory of coned wheels preventing the 
necessity for one wheel slipping is pretty, 
but in actual practice few wheels retain the 
coned shape that will enable both to roll 
round acurve. Wé advise our correspond- 
ents who doubt the correctness of our posi- 
tion in this matter, to practice in pushing a 
pair of large wheels round a curve. ] 


Uniformity in Gearing Desirable. 


Editor American Machinist : 

Will not the makers of cut gearing, who 
wisn to have the diametral pitch system be- 
come a universal standard, make an effort 
to establish a rule for the working depth of 
tooth, the portion of tooth above and below 
pitch line, and thickness of tooth and thread 
in worm gearing? Nearly every mechanic 
who has much to do with gears, under- 
stands diametral and circumferential pitch; 
but ask a man to give the outside diameter 
of a worm wheel, from the pitch, and num- 
ber of teeth, and the chances are that he 
will give it up. Opinions differ. If some 
of the leading establishments who are mak- 
ing and using worm gearing, will give their 
rules, it would be of use. Doubtless, lesser 
lights would be glad to follow the lead of 
a good practical authority, thereby establish- 
ing some degree of uniformity in the prac- 
tice. 

To illustrate: I wish to use a worm and 
gear in a certain machine. I turn up the 
blanks, and, not having conveniences for 
cutting teeth on the wheel, I send the blanks 
to A, who has such conveniences. At the 
start, I lay out the work in a manner which | 
I know from experience will work well; but 
I would feel greater certainty of getting a 
good job from A, if my lay-out conforms to 
his rules. 

Splitting hairs over points of theory will | 
not help the matter. What is needed, is the | 
general adoption jof a rule which has been | 
found to give good results. 

Will the Pratt & Whitney Co. be so kind 
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as to give the rank and file the benefit of 
their experience and practice in this par- 
ticular ? 

GORDON. 


Steam Engine Practice in the Islands of 
Hawaii. 
Editor American Machinist: 

I have been a reader of the AmMERIoAN Ma- 
OHINIST since its first issue, and have always 
taken great interest in the indicator dia- 
grams shown from time to time. I enclose 
herewith copies of some diagrams I have 
myself taken from different engines on these 
islands of Hawaii; from these you can judge 
of the economy of engines yet in use in 
some of the sugar mills here. 


Honolulu, H. I. Carr E. L. Ropsrns. 
ME. P. 
{ sy 
( WoO. P. 


| rage 


Fig. 1 
Slide Valve Throttling Engine, 12x42", 46 Revolutions Per Minute. 
Boiler Pr. GS lbs. Highest Initial Pr. 6O tbs, 
W. KE. P. 36.5 lbs, 
Kig. 2 
Glasgow Slide Valve Engine, 14° % 86", 40 Revolutions. Boiler Pr. 
65 lbs. Mighest initial Pr. 54 tbs. 
mm, _- . 
* £4 * -* 7 
’ a... 2.7 . MW. EF. P. ‘ 
( 12.5 Ibs, 22.20 Lbs. 
\ ~ 
es ———$—$—$___—_— 


rig. 3 





Newburg Poppet Valve Automatic Engine, 18”> 386", 62 Revolu- 
tions. Boiler Pr. 70 lbs. Highest Initial Pr. 45 lbs, © 
= "a ) 
/ | 
\ 
/ 
/ | 
/ | 
hd | 
4 | 
| 
| 
. | 
M2 PR: We Pe 
22. 85 Ibs. y Lot 21.85 lbs. 
| | 
| | 
| ! 
\ ‘ 
lig. 4 
Corliss Engine, 18°* 86", G6 Revolutions. Boiler Pr. SO Lbs, 
Initial Pr. 78 lbs. This Engine was Put in Place of the 
Newburg Engine; Saving in Fuel, 827 Per Day. 


Melting Steel, 
Editor American Machinist : 

Referring to Mr. Masters’ article on melting 
steel, I have several times melted steel in an 
ordinary cupola with good results. I have 
melted rail buts and put the metal into bull 
pinions, but they required annealing, and 
were full of blow holes. They worked sat- 
isfactorily, however. We had a lot of about 
300 of old car wheels; 
were some steel tired wheels—that is, they 
were cast with steel tires. I broke them up, 
and took the tires, about one-half steel and 
one-half No. 2 charcoal iron, and run it into 
pinions that would weigh from 50 to 100 
pounds. The metal it left the furnace 
was very hot, but it would bung a ladle up 
very quickly. The castings were hard and 


tons among the lot 


as 


| brittle, but when annealed it was not possi- 


ble to break them. You could bend the 
teeth, or hammer them down, but they would 
not break. 


They were more ductile than 


wrought iron. 
I have used steel in chilled rolls, but not 


Back Pressure 13 tbs, } 


| of the heavier engines, that the 
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It would not mix well 
FouNDRYMAN. 


with good results. 
with the iron. 


Weight on Locomotive Drivers, 


, 


Editor American Machinist : 

I notice a criticism, in the American Jour- 
nal of Railway Appliances, of a recent com- 
munication of mine in your paper, on weight 
on drivers. 

The criticism appears to be mere asser- 
tions and devoid of facts. 

I was once connected with a road as gen- 
eral foreman of machine shops, which re- 
placed its engines, having 10,000 Ibs. per 
driver, with others of 16,000 Ibs. per driver, 
the former being sent to other divisions with 
fewer grades. I observed after a year’s use 


86 lbs. | 


1 lbs. 


tires, tread 
and flange, showed much less wear than the 
The road master’s re- 
port showed that the track suffered much 
less under the heavier engines than the light 
ones. 

The writer of the criticism has evidently 
never had any practical experience as a loco 


lighter engines had. 


motive engineer, as he leads his readers to 
believe that a wet rail is conducive to slip 
ping. 

Every practical engineer is well aware of | 
the fact that the rails are in much better 
shape to pull a heavy load on during or just 
after a heavy rain, than before. In fact the 
entire criticism shows a second-hand knowl- 
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of cut-off. Theoretically, this may be in 
the right direction, but practically, it would 
result in an increase of expense in keeping 
up the engines. 

As a matter of fact, an engine should 
have as much weight on the drivers as will 
prevent her from slipping at ful stroke, as 
without it she is nearly as liable to slip 
when cut off close as at full stroke. 

Referring to practice again: When an 
engine is running, hooked up close, and 
commences slipping, an engineer usually 
eases off the throttle and drops the lever 
down afew notches. The result is, of course, 
less theoretical economy, because less ex- 
pansion and a lower initial pressure is the re- 
sult, but giving a much lessjvarying pressure 
on the pistons, when the slipping at once dis- 
appears. 

The writer of the criticism would increase 
the diameter of the cylinder and obtain bet- 
ter economy by working the engine close at 
all times, evidently. This, as shown, would 
result in an increase of expense in keeping 
up the engine, if not in an actual loss of 
economy, because the high initial pressure 
would cause slipping at short points of cut- 
off, unless the weight was on the wheels to 
prevent this; the engineer would practice 
his choicest vocabulary of cuss words, ease 
the throttle off and drop the lever down a 
few notches. My criticiser may improve his 
valve motion to his own satisfaction, but un- 
less he also increases the weight on the 
drivers sufficiently to prevent slipping at full 
stroke, he will have slipping, wear of tires, 
racking of engine, etc., at short points of 
cut-off, and the engineer, unless constantly 
under some one’s eye, will defeat his im- 
proved valve motion by introducing wire 
drawing at the throttle with longer points of 
cut-off. But if forced to run his improved 
engine close, the expense of turning off tires 
and putting in new crank pins will far out- 
weigh the claimed economy of water and 
fuel. 

My criticiser evidently assumes that that 
which leads to economy in an automatic sta- 
tionary engine, would also act as kindly on 
a locomotive. He deals with the cylinder 
theoretically, but does not go back of this 
either theoretically or practically. Other 
mechanical engineers have run into the same 
error, and will continue to until they handle 
the indicator less and the throttle more. 


Frank C, Smirn. 


Traction Increasers, 


Editor American Machinist : 

As a subscriber to your paper, and a young 
locomotive engineer desiring to keep up with 
the times, I can’t help protesting against the 
tone of your recent editorial on traction in- 
creasers. Having witnessed tests made on 
two occasions with the device, and having 
an intelligent idea of all points relating to the 
tests, I have not found anything about it to 
call for such unreasonable condemnation. 

Your article i issue of March 21, concern- 
ing claims of engine 10, was all right, for 
the engine carried greater pressure than 140 
pounds. 

An extra skillful engineer may do as good 
work with a heavy engine as the same 
weight engine with a device would do with 
an engineer not so skillful; but our extra 
skillful will more and have nerves 
strung to higher tension doing it. The de- 
vice is certainly a godsend to the ‘ viciously 
designed” locomotive, and might not prove 
a luxury to an engine of perfect design. 

Why is it not reasonable to imagine a light 
engine, beneficial to track where 
heavy trains cannot be hauled on account of 
frequently occurring grades, running with 
device released? And how dangerous is it to 
apply a traction increaser on a grade at a 
rate of speed usually considered safe for 
hand cars ? 


sweat 


weight 


If you ever managed a locomotive with a 





edge of practice. 

Practical men are aware of the fact, that 
when an engine can slip her wheels easily, 
she is hard to keep up, expensive in fuel and 
unsatisfactory generally. The writer of the 


criticism proposes to increase the cylinder’s | 
size, with the intention, evidently, of gaining | 


a greater degree of expansion at short points 





|desire to do your duty, I think you may 
| have thought that anything in the way of a 


| device to lessen the strain on your nerves, 
|on a misty night with ‘‘ bad rail,” a blessing, 


to relieve you from spreading yourself over 
throttle lever, and the lever of 
misery stirring your ‘‘ innards” like a witch’s 


lever, sand 


| cauldron, at the prospects of stalling. 
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author of the viciously designed locomotive 
ought to be hung; but I am not ready to 
admit that an invention coming to relieve the 
blunder should be condemned without giving 
a good reason for it. 

If I am in error in my way of thinking, 
Frank C. Smith was on false ground in a 
back number of the paper. 

I don’t expect to take any stock in the 
Locomotive Improvement Company, but I 
like to read the AmEricaAN Macnuinist, and 
generally find reasonable articles therein. 

J. E. PHELAN. 

[Our correspondent mistakes the aim and 
intention of the article he criticises, which 
was written in the interest of sound design- 
ing of locomotives rather than in condemning 
devices intended to rectify mistakes. The 
crucial test of experience has demonstrated 
that building locomotives deficient in ad- 
hesion, and depending on means of trans- 
ferring part of the weight of the tender upon 
the engine, works unsatisfactorily. | 


A Remedy for Electricity in Saw Table. 
Editor American Machinst: 


Electrical manifestations, similar to those 
mentioned by ‘ H. 
W.,” in your April 18 
issue, have occurred 
in a double iron saw 
frame, and also in an 
iron planer, located 
in our pattern shop. 
Enough electricity is 
generated to enable 
a person to light a 
gas jet just above the 
frame, placing one 
hand on the frame, 
and bringing the fin- 
ger of the other hand 
near the jet, the gas 
being turned on. This 
has been done many 
times. 

I suppose the elec- 
tricity is generated by 
the high speed of the ns 
saw or belts, after the 
manner of the Holtz 
electrical machine. 

The annoyance to 
workmen can be pre- 
vented by attaching a 
wire to the frame, and ; = 
connecting with the 
gas or water pipes. 

D. C. WiLLIAMs. 

Johnstone, Pa. 


How to Get Rid of Electricity in 
Machines, 


Editor American Machinist : 


Last January, the saws, planers, etc., in 
the pattern-room became heavily charged 
with electricity, which at times developed 
great intensity, and rendered working the 
machines quite unpleasant, if not dangerous. 
The pattern-room is in the second story, and 
as live sigam is used for heating, the floor 
was dry as tinder, insulating the machines 
as completely as if they stood on a glass 
plate. 

The frictional electricity from the belts 
charged the machines so heavily, that sparks 
one half inch long could be obtained by pre- 
senting the knuckle. 

To overcome the difficulty, a small wire 
was driven into a crack in the floor and con- 
nected to each of the machines, and to the 
water pipes, thus allowing the electricity to 
pass off gradually without acquiring inten- 
sity. This plan was perfectly successful, 
and can be applied in a few minutes. 

C, M. Conrapson. 
Fuller & Johnson Manufacturing Company 
(Limited). 
Madison, Wis. 


Hydraulic Propulsion. 
The Mechanical World has an account of a 
trial in France of a vessel in which hydraulic 
propulsion was employed, and which ap 





I am ready to admit that probably the 
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pears to have been more satisfactory than 
any previous attempts in this direction. The 
suction was through a pipe opening forward, 
presumably so that it would be aided by the 
motion of the vessel through the water, and 
the delivery through a conical pipe at the 
stern, ending in a mouth-piece. There were 
two side pipes near the stern, which were 
used for turning around quickly, and two 
pipes leading out through the sides at a 
sharp angle forward for backing. A total 
efficiency of 49 per cent. was reached, which, 
our contemporary adds, is about what is 
assumed for screw propulsion. 

Considerable attention was given at one 
time in this country to hydraulic propulsion 
of steam vessels, but no very decided success 
was reached. If, as our contemporary be- 
lieves they will, the French Admiralty 
make a comparative test of the system on 
two gunboats, it will be watched with a 
good deal of interest, as there is, under some 
circumstances, a good deal to be said in 
favor of hydraulic propulsion. To make it 
economical, steam must, of course, be used 
more economically than in the ordinary full- 
stroke steam pump. In the experiment 
referred to, the pump was driven by an 


vrs 


wo 
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inverted cylinder steam engine, probably de- 
signed to use steam with good economy. 
: meee f 
New Self-Feeding Cross-Cut Saw. 
The frame of this machine is cast whole, 
cored out to lighten. 
the mandrel moves are cast on the 
making a solid and durable bearing 


The slides on which 
frame, 
for the 
yoke, which carries the saw. 

The mandrel is provided with self-oiling 
It is fitted 
with expansion device, by means of which 


boxes, lined with babbitt metal. 


saws with different-sized holes may be used, 
running true. 

The stroke of the saw can be instantly al- 
tered between 1 inch and 31 The 
feed is by friction, which is self-releasing at 
the of the stroke, the 
being rapid. 


inches. 


end return motion 

The manner of belting provides for the use 
of a tightener, so an endless belt can be used, 
and any stretch taken up. 

The table, of iron, is strongly ribbed and 
It 
each side of 
furnished without iron table, when desired. 


braced. rests on two brackets cast on 


the machine. The machine is 
The fence is adjustable, and can be used 

on either the front or back of the table. 

me 


Boiler Feeding Appliances. 


A somewhat interesting paper was recently 
read before an English mechanical meeting, 


on the ‘Past and Present Methods of Sup- 
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plying Steam Boilers with Water.” The 
author of the paper had made considerable 
research into the earliest methods of boiler 
feeding, and found that Thomas Savery was 
the first to describe a system of feeding 
boilers after steam was raised. He first filled 
the boiler at the manhole, but after the boiler 
got hot it was fed from a stand-pipe with a 
column of water high enough to force the 
water against the steam by gravitation. As 
the steam used in boilers during the 18th 
century was of very low tension, it did not 
take a high column of water to overcome the 
pressure. The first use of a pump connected 
with a steam boiler was to pump the water 
from the hot well to the column pipe, so that 
partly heated feed-water might be used. 
This was also the first case of heating feed- 
water, and was applied by Smeaton. When 
force pumps became necessary, on account 
of the increase in the boiler pressure, which 
has been the invariable accompaniment of 
improvement and economy in the use of 
steam, the ram plunger was fre- 
quently employed, the suction and delivery 
being arranged by means of inlet and outlet 
valves in the casing or body of the pump. 
This arrangement, known as the plunger or 


simple 






SELF-FEEDING Cross-ourT Saw. 


force pump, was invented by Sir Samuel 
Morland in 1675. This has an 
additional interest in being associated with 
the first application of the gland stuffing box. 
The still older arrangement of having the 
delivery valve fixed in the plunger was also 
very common. In course of time the ar- 
rangements of the engine-rooms and boiler- 


invention 


houses of large establishments were put upon 
a more independent footing in relation to 
In the earlier practice the steam 
boiler is generally found in close proximity 


each other. 


to the engine, and, in most cases, one man 
was no doubt all that was necessary for at- 
But where several boilers 
were constructed in a building set apart for 
the purpose, and in situations where the dust 
of the stokehole was not allowed to reach 


tending to both. 


the engine-room, and a certain amount of 
separation was provided on this account, it 
became advantageous that the man in charge 
of the boilers should be provided with an 
independent means of feeding them. There 
was also a disadvantage in being dependent 
upon some moving part of the engine as the 
means of working the feed pumps, especially 
in the case of industries where steam was 
employed for other purposes than the supply 
of In these a feed 
pump worked from the main engine; if its 
dimensions were calculated for nothing more 
than supplying the boiler with the equivalent 
of water evaporated in the production of 
steam for the use of the engine only, it 


motive power. cases 


would prove insufficient, and at the best it 
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was a cumbrous method of feeding a boiler, 
especially when the engine was a large one. 
These considerations give rise to a demand 
for a small independent pumping engine, 
which has since become universally intro- 
duced. Then came numerous improvements 
on the steam pump, and afterwards the in- 
jector. In that followed the 
reading of the paper, most of those taking 
part spoke of the exhaust steam injectors as 
the most economical method of boiler feeding. 
> 
Improvement Company’s 
locomotive went over the Burlington, Cedar 
Rapids & Northern Railway some time ago, 
and pulled such a heavy train, that the com- 
pany equipped one of their own engines 
with the traction increaser. Several trials 
were made with the engine thus equipped, 
on a heavy hill near Cedar Rapids, Ia. She 
was tried with 22 loaded cars, but stalled. 
Then she backed down, and dropped cars 
till she was able to take the remaining load 
over the grade. The same trials were made 
without using the traction increaser, and it 
was found that the engine pulled as many 
cars as when the device was operating. 

ee 
communication 


a discussion 





The Locomotive 


The 


and indicator dia- 
grams from Captain 
Robbins,of Honolulu, 
which we publish on 
another page, would 
seem to indicate room 
there for placing first- 
class engines. With 
the high price of coal 
it would not trouble 
an enterprising manu- 
~\  facturer to give guar- 
Y  antees of saving that 
ought to secure him 
orders, while keeping 
well within bounds. 
Some of the diagrams 
are curiosities in the 
way of non-economi- 
cal performance. 


+ -- 


Commenting on our 
little joke in a recent 
issue about there be- 
ing no doubt of ‘‘John 
Bull’s ultimate ability 
to whip the Mahdi, 
now that he has called 
in the aid of American 
machinery and Amer- 
ican mechanics,” the 
Machinery Market, of 
London, says, ‘‘ the 
calm assurance of this 
last remark is charac- 
teristic of our cousins across the herring 
pond.” This rather implies that we are ex- 
pected to furnish both the joke and the 
‘*surgical instrument,” as Sidney Smith put 
it, needed to make it effective. 
brother. 


Try again, 


ee — 


Good Mileage. 


Locomotive No. 84, belonging to the New 
York Central & River Railroad, 
made a remarkably good record on fast pas- 


Iludson 


senger service after she came out of the 
She was put at once upon the Chi- 
cago express train, making the run from 
New York to Albany and back every day of 
the week. ‘To do this long running, which 
aggregated 244 miles a day, two crews had 
charge, the men running on alternate days. 
D. Caflin pulled the throttle one day, and E. 
Stanford the next, and both were as good 
men as are to be found running any locomo- 
tives. Before the engine, which has the 
Buchanan fire-box, needed any work done 
to fire-box or flues, she had run 26 months. 
The total mileage was 165,000 miles. To do 
all this immense mileage the engine got 
nothing but light repairs to machinery, and 
nothing to heating surfaces. Considering 
that the water used is not the best in the 
world and the speed maintained is high, this 
record reflects great credit on those who 
turned the engine out and on the engineers 
who ran her, 


shops. 
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‘hey hativeul Machinery. 


Commenting on modern railway facilities 
at the suggestion of the paper read on the 
subject by Mr. Barnet Le Van, our contem- 
porary, the Hnglish Mechanic, makes the 
statement that American railroads have 
nothing to show in the way of fast train 
speed that will compare with the Great 
Western train, run at the rate of 54 miles an 
hour, or a Great Northern train, making an 
average speed of 51 miles an hour. Our 
contemporary contradicts the assertion that 
the Baltimore & Ohio Railroad was the first 
passenger railroad in the world, and holds 
that although the building of the Baltimore 
& Ohio Railroad was contemporary with the 
building of the Liverpool & Manchester Rail- 
way, it was not until the utility of the loco- 
motive was demonstrated by the latter, that 
the former company decided to operate by 
locomotives. This is a decided mistake which 
all English and most of American writers 
fall into. Not the success of the Liver- 
pool & Manchester railway locomotives, but 
the success of Peter Cooper’s small locomo- 
tive on their own road, led the directors of 
the Baltimore & Ohio Railroad to adopt lo- 
comotives for operating their traffic; and 
Peter Cooper’s locomotive was built con- 
temporaneously with the Rocket. That en- 
gine, diminutive though it was, demonstrated 
that a locomotive could pass round the 
curves on the Baltimore & Ohio Railroad 
safely, and pull a train. 

The Gartner & Davis engines that did the 
first regular service on the Baltimore & Ohio 
Railroad, were constructed after the style of 
the Cooper locomotive, and its influence on 
the design of all early American locomotives 
was much greater than it has received credit 
for. Cooper and his contemporaries showed 
that American inventors and mechanics were 
perfectly capable of designing and building 
the machinery needed to operate railroads 
without receiving instructions from abroad. 
It is usual for our English cousins to claim 
the whole credit for the invention and de- 
velopment of railway machinery, and the 
claims are often acquiesced in by Americans 
through ignorance of our early railroad 
history. 

While dealing with this subject, we would 
like to draw the attention of all interested 
therein to the fact, that the directors of an 
American railroad were the first in the 
world to decide that their railroad, built for 
passenger and freight traffic, should be op- 
erated by locomotives. When the directors 
of the Liverpool & Manchester Railway in 
England were disputing about what system 
of operating to adopt, the majority favoring 
stationary engines and rope traction, the 
directors of the Charleston & Hamburg Rail- 
road, of South Carolina, unanimously de- 
cided to operate their railroad with locomo- 
tives, and gave their general manager direc- 
tions to have locomotives built. The first 
locomotive built under this order was the 
‘* Best Friend of Charleston,” a small engine 
with upright boiler and cylinders inclined, 
transmitting the power to the driving wheels 
through a cranked axle. The engine was 
built at the West Point Foundry, New York, 
and possessed no characteristics that indi- 
cated borrowing from early English locomo- 
tives. 

The fact is, that applying the steam en- 
gine to locomotion was regarded as a much 
smaller mechanical feat in America than it 
was in England. The representative steam 
engine in Britain at the time railways were 
first started, was the heavy, slow moving 
condensing engine of Watt. Radical changes 
were necessary to convert that engine into a 
locomotive. America, on the other hand, 
had the high-pressure, high-speed engine, 
invented by Oliver Evans, and it was well 
adapted for land transportation purposes 
without change of type. 

Sixty years ago, the need of improved 
methods of transportation was pressing hard 
upon the American people. Their success 
in applying the steam engine to the propul- 
sion of water craft intensified the necessity 
for a system that would not be paralyzed by 
the frosts of winter. They were working 
out the land transportation problem, and 
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their success in other lines of mechanical 
development leads us to believe that the 
mechanical progress of America would not 
have materially suffered, had Watt and 
Stephenson never been born, and their work 
in Europe had remained undone. 

az 
Unequal Taxation of Manufactories. 


In these days of patent political reforms 
some effort should be made in legislative 
bodies towards reforming the inequalities of 
taxation. There are more ways to dodge 
taxation than to escape the penalties of a 
crime. The consequence is that those who 
are not skilled in the cunning arts pay 
an unjust proportion of the taxes. Laws 
seem to encourage tax dodging, and fre- 
quently the people deliberately vote toexempt 
some good property from taxation, thereby 
increasing the burdens upon their own 
shoulders. It used to be regarded as enter- 
prising for the people at spring town meet- 
ings to vote a considerable sum of money out 
of their own pockets into the treasury of 
some railway company. This was usually a 
loan, but, when it was found that such loans 
were almost always perpetual and without 
interest, liberal enterprise became chilled. 
Within the last two or three years, however, 
it has broken out in a new direction. It is 
the fashion now at town meetings to vote 
exemption from taxes to certain manufac- 
tories for ten years, and towns that have not 
granted such a bonus to at least one manu- 
factory are looked upon as either new and 
undeveloped or old fogyish. We believe in 
extending liberal encouragement to new 
manufactories, but fail to see any justice in 
helping one private establishment out of the 
public purse, and denying like assistance to 
other establishments of equal benefit to the 
community. There can be no such objec- 
tion to voluntary subscriptions by citizens of 
any locality to aid new industrial ventures. 
But no one should be taxed one cent against 
his will to confer exemption upon any pri- 
vate enterprise. If any manufactory is to be 
wholly relieved from taxes, all should be 
relieved alike. Exact justice demands this. 
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Private Armed Forces in Industrial 

Disputes. 





Recent occurrences at several places in 
the West have brought a problem to public 
notice that has not heretofore been pressed 
to the front. Several large and powerful 
railroad and mining corporations, after get- 
ting into a conflict with their employes over 
labor matters, causing the latter to withdraw 
from work, have immediately engaged gangs 
of ‘‘private detectives,” fully armed with 
the most efficient modern weapons, to ‘* pro- 
tect their property.” At first thought, this 
course may seem to be justified by existing 
conditions, when viewed in the light of oc- 
currences that have followed similar disputes 
on other occasions; but examined a little 
closer, it will be found to have a different 
significance. All citizens are entitled to 
adequate protection of life, liberty, and prop- 
erty under the law, but the possession of 
large property does not carry with it the 
right, in this free country, to use any force 
for protection denied to the poorest and 
humblest individual. Efforts are always 
made to have these companies of armed 
‘* detectives” sworn in as special policemen, 
while acting under pay of the corporations. 
The feelings of alot of workmen, who are 
guilty of neither violence nor pillaging, but 
who are peaceably waiting for a settlement 
of the dispute which caused them to be idle, 
upon being threatened and bullied by a gang of 
armed men brought from a distance,and acting 
under cover of law, can better be imagined 
than described. In such cases, workmen are 
apt to give emphatic expression to their 
opinions upon such proceedings, which are 
caught up and recorded by the daily press as 
‘*mutterings and threats of agitators that are 
in danger of breeding riot.” Any collision 
resulting from such provocation is sure to be 





depicted for the information of the public in 
a way greatly to the disadvantage of the 
workmen. Fortunately, the civil authorities 


are seldom led into the inexcusable blunder 


of commissioning an armed force eninge 
by a private corporation as special police- 
men. When the usual police force is not 
sufficient to preserve the peace and protect 
everything that needs protecting, other re- 
sources are provided by law that can be 
made available. No party to an industrial 
dispute should ever be allowed to have its 
armed retainers authorized by legal power to 
stand guard over or menace the other party 
to the same dispute. 
SRE 
Science and the Steam Engine. 


A young correspondent writes us saying, 
that he had heard the steam engine spoken 
of as a‘‘ towering monument that Science 
had erected for Industry,” and he asks us 
who were the scientists that took the lead in 
building up the structure referred to? We 
are aware that it is common for certain 
speakers to express themselves about the 
steam engine in the hyperbolical style re- 
ferred to by our correspondent, but the claim 
that science has developed the steam engine 
seems to rest on a very frail foundation. The 
steam engine has reached its present con- 
dition without receiving any important aid 
from what is generally understood as science 
or its special apostles. That steam might be 
applied as a motive power has been known 
to scientists for more than twenty-one cen- 
turies. Generation after generation of phil- 
osophers amused themselves with steam for 
two thousand years, and at the end of that 
time they were no farther advanced in apply- 
ing steam to useful purposes than they were 
at the beginning. There is noestimating the 
tomes of speculations about the possible force 
that might be derived from steam that 
passed quietly to oblivion since experiments 
were first tried to make steam do work ; but 
it is certain that the philosophers who were 
speculating about steam in the beginning of 
the 18th century had not succeeded in 
raising the engine above an impractical toy, 
no better for useful purposes than was the 
engine used by Hero of Alexandria two 
thousand years earlier. It remained for an 
unlettered mechanic to apply steam to a pis- 
ton moving in a cylinder, and thereby give 
the germ of the practical steam engine to the 
world. The numerous improvements that 
have been effected on the steam engine since 
Newcomen’s time have also originated prin- 
cipally with mechanics. The higher class of 
scientists have been by no means silent re- 
specting the steam engine, and they have la- 
bored assiduously upon it at various times, 
but their work has generally been devoted to 
demonstrating its imperfections. At fre- 
quent intervals the exponents of science 
have taken pleasure in reviling the steam 
engine and expatiating upon its enormous 
waste of heat, but the same parties who are 
so glib at figuring up all the losses inherent 
to the best steam engine, do nothing more 
than talk vague generalities when requested 
to indicate some line of improvement. There 
is no denying that at best the steam engine 
is a wasteful vehicle for transforming the po- 
tential energy of carbon into useful work, 
but there seems no near prospect of a more 
economical substitute being found. The 
belief entertained by certain scientists that 
electricity will eventually be obtained direct 
by the oxidation of carbon is a mere specu- 
lation, No discovery has been made that 
indicates any probability that electrical en- 
ergy will ever be derived direct from coal ; 
and the chances that it may eventually be 
done are very remote, quite as unlikely as 
that the steam engine may be improved till 
80 per cent., instead of 12 per cent., of the 
potential energy will be utilized. 

La ee 

Considering the begrimed condition of 
most British cities from the deposits left by 
unrestrained smoke, it is not surprising that 
an agitation is being kept up over there 
against the free emission of smoke in limit- 
less quantity wherever a fire is burned. 





Science has said that smoke is an expensive 
superfluity due to defective methods of com- 
bustion, and inventors have supplied the 
furnaces for burning coal without producing 
la smoke nuisance. This being the case, it 
| would appear nothing was wanted but pub- 
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lic sentiment against smoke to prevent crude 
methods of combustion being followed. 
That sentiment is growing rapidly on the 
other side, and it now appears in order that 
the sanitarians of Pittsburgh, Chicago, and 
other smoke infested cities, should develop | 
sentiment in these places to secure cleanli- 
ness and purity of air. 
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Literary Notes. 


THE CIVIL ENGINEER'S Pt ICKET-BOOK OF 
Mensuration, Trigonometry, Surveying, Hydrau- 
lies, Hydrostatics, Instruments and their Adjust- 
ments, Strength of Materials, Masonry, Princi- 
ples of Wooden and Iron Roof and Bridge Trusses, 
Stone Bridges and Culverts, Trestles, Pillars, 
Suspension Bridges, Dams, Railroads, Turnouts, 
Turning Platforms, Water Stations, Cost of Earth- 
work, Foundations, Retaining Walls, etc., etc., 
ete. In addition to which the elucidation of cer- 
tain important principles of construction is made 
in amore simple manner than heretofore. By 
John C. Trautwine, C. E. Revised, corrected and 
enlarged by John C. Trautwine, Jr..C. E. New 
York : John Wiley & Sons, 15 Astor Place. 

It is hardly necessary to say anything in 
favor of a work of which 22,000 copies have 
already been sold. It is, deseryedly, one 
of the most popular of pocket books, be- 
cause the information it contains is presented 
in such plain terms as to be readily compre- 
hended by those who have not had the ad- 
vantages of a technical education. Although 
more particularly designed for civil engineers 
a great deal of the matter it contains is 
equally valuable to mechanical engineers, by 
whom it is largely used as a reference book. 
As enlarged, it makes a book of 832 closely 
printed pages, containing an amount of in- 
formation seldom found in a single book. 
Every statement is in the fewest words that 
will clearly convey the meaning, no space 
being occupied by unnecessary words. The 
price, in Morocco flap and gilt edge, is $9. 


TABLES FOR FIELD ENGINEERS, DESIGNED 
FOR USE IN THE FIELD. Tables Containing 
all the Functions of a One-Degree Curve, from 
which a Corresponding One can be found for any 
Required Degree. Also Tables of Natural Sines 
and Tangents. By Amos Stiles, C.E., Philadel- 
phia. Published for the Author. 

This book is of convenient size, and we 
should suppose would be well received by 
those who have use for such tables. 


WATCH AND CLOCK MAKING. By David Glas- 
gow, Vice-President of the British Horological 
Institute. With 69 Diagrams. Cassell & Co., 
Limited, New York. 

This is a book of nearly 350 pages, neatly 
printed and illustrated. The author, in his 
preface, says: ‘‘ This volume is intended not 
only as a text book for technical classes, but 
is designed also as a book of reference for 
practical workmen.” Without attempting 
critical judgment of the work, we are very 
favorably impressed with its value. It sells 
for $2. 
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ofNSWERS. 


Under tits head we propose to answer questions sent 
us, pertaining to our specialty, correctly, and according 
to common sense methods. 

Every question, to insure any attention, must invari- 
ably be accompanied by the writer's name and address. 
If so requested, née ither name, correct initials, nor loca- 
tion will be published. 





(146) C.G., ———, Mass., asks: 1. Can 
steel castings be chilled in casting, the same as cast 
iron? A.—We are not aware that this has ever 
been practiced. 2. What would be the weight of a 
steel casting 36’ long, 18’ wide, and 9” thick? A.— 
[It would depend upon the quality of the casting. 
Probably about 1,600 Ibs. 

(147) C. L. C., Springfield, Ohio, asks: 1. 
What should be the grate surface for a tubular 
boiler 40 inches diameter, 9% feet long with 40 
tubes? A.—You do not give the size of tubes. As- 
suming them to be 3,” a grate surface of 14 feet 
will be about right. 2. 
left between back end 
For convenience in cleaning, ete., about 24 inches 

(148) N. J.R., Denver, Col., writes: Can 
you tell me how to keep blower boxes cooly The 
shaft and boxes are both cast iron, 10 inches diam 


of boiler and wall? A. 


How much space should be | 
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stopping only one hour each month. Have tried 
various kinds of lubricants. A.—We do not know 
the pressure per square inch on bearing surface. 
It may be so great as to make heating always prob- 
able. We think you would have better success by 
boring out the boxes, smoothing the journal, and 
lining the boxes with best babbitt metal. You 
seem to have tried about all you can except the 
sulphur, which you need not be afraid to try. If 
you succeed in keeping the journals cool it will be 
by trial, as of different lubricants. No one can 
tell, except by trial, what will accomplish it. 
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Transient Advertisements 50 cents a line for each 
insertion under this head. About seven words make a 
line. Copy should be sent to reach us not later than 


Wednesday for the ensuing week's issue. 





Katzenstein metallic packing, 169 Christopher st, NY. 
Edw. Sears, wood engraver, 48 Beekman, St ,N.Y. 
Presses & Dies, Ferracute Mach.Co.,Bridgeton,N. J 
Steel Name Stamps, &c. J.B. Roney, Lynn, Mass 
“How to Keep Boilers Clean.” A book mailed 
free, by James E. Hotchkiss, 86 John street, N. Y. 

Tools for amateur and foot-power lathes. Send 
for illustrations. Hartford Tool Co., Hartford, Ct. 
Light fine interchangeable mach’y to order. Foot 
lathe catalogue for stamp. E. O. Chase, Newark,N.J. 

Lyman’s Gear Chart. How to lay out gear teeth. 
Price 50 cents. E. Lyman, C. E., New Haven, Conn 

Foot Power Machinery,for workshop use,sent on 
trial if desired. W.F. & John Barnes, Rockford, Il. 
The latest Improved Tack and Match Machinery 
is made by White Machine Co., Waterbury, Conn. 
Pattern and Brand Letters. Vanderburgh, Wells 
& Co., corner Fulton and Dutch streets, New York. 
Consulting Engineer and Mechanical expert, C. 
C. Hill, 84 Market street, Chicago, Ill. 

R. Dudgeon, 24 Columbia st., New York, Improved 
Hydraulic Jacks and Roller Tube Expanders. 

Split pulleys cheaper than plain ones. Trial orders 
solicited. York & Benton, Cleveland, Ohio. 

Guild & Garrison’s Steam Pump Works, Brook- 
lyn, N. ¥. Steam Pumping Machinery of every de 
scription. Send for catalogue. 

The outline (‘wax process”’) engravings shown in 
the Am. MACHINIST each week are made by Stru- 
thers, Servoss & Co., 32 Frankfort Street, N. Y 

Engine Lathes, Hand Lathes, and other fine tools. 
Assortment large: prices low. Frasse & Co., 62 
Chatham St., N. Y. 

Farley’s Reference Directory of the Machinists, 
Iron,Steel, and Metal-Working trades of the United 
States. A. C. Farley & Co., Philadelphia, Pa. 

A few chucks, of all kinds, for sale at half price. 
Slightly damaged. Send for list to the maker, A. 
F. Cushman, Hartford, Conn. 


“Complete Practical Machinist,’ $2.50: ‘Me 
chanical Drawing Self-Taught,”’ $4. Books for 


workmen Joshua Rose, Box 3306, New York City. 

Locomotive Engine Running and Management. 
By Angus Sinclair. Price $2, An excellent book 
for men interested in steam engineering, valve set- 
ting, designing valve motion, the care of the West- 
inghouse brake, etc. Published by John Wiley & 
Sons, 15 Astor Place, N. Y. 

Useful Information for Steam Users—A 100-page 
pamphlet, on the care and management of the steam 
engine and boiler, with hints and rules for engineers 
and firemen. Every engineer should have this book. 
Send 25c. in P. O. stamps to the J. N. Mills Publish 
ing Company, 145 Broadway, N. Y 

Every young man who aspires to be either a me- 
chanic, merchant, or manufacturer, owes it to 
himself that he become thoroughly familiar with 
the writings of Chordal. John Wiley & Sons, 15 As- 
tor Place, N. Y., have issued a new and enlarged 
12 mo. edition of ** Extracts from Chordal’s Let- 
ters.” Handsomely bound in cloth, with over 50 
illustrations. Price, $2. Discount of 25 per cent. 
on orders for five or more copies. 
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A woolen factory is to be erected at Abilene, 
Texas. 

Roberts, Winter & Co., Kingston. Tenn., will soon 
build a new foundry. 
N. y. rebuild 


Preston & Herman, Corning. , will 


their foundry recently burned 


There is a car factory in Ellaville, Fla., with a 


capacity of 10 cars per day. 


Thomas Kingsford will rebuild his planing mill 


at Oswego, N. Y., recently burned. 


L. P. Haslup, carriage manufacturer, Baltimore, 


will erect a 4-story factory, 30x38 feet. 
The Gendron Iron Wheel Co., Toledo, Ohio, will 
build a three-story addition to their factory 
T. M. Chapman, Oldtown, Me,, proposes to build 
a foundry in connection with his machine shop. 
The Sherman Manufacturing Company, Jackson, 
Tenn., are building an additional machine shop 
John Ingram, of Vanceburg, Ky., contemplates 
establishing a plow factory in Chattanooga, Tenn. 


cost $ 40,000, 
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Francis Storms will erect four factory buildings | 
at North 1lith and 2d Streets, Brooklyn, N. Y.,, to 


The Sloss Furnace Company, Birmingham, Ala., 
intend to build another furnace as soon as the iron 
trade improves. 

Weeks & Redhead, Falls, N. Y., are in 
terested in a proposed agricultural implement fac 
tory for that place. 


Oswego 


Lodge, Barker & Co., Cincinnati, Ohio, are run 
ning full time on machine tools and special ma 
chinery, employing 65 men. 


Jobn Pfeifer, Tioga, Pa., will build a four-story 
shovel factory on Race Street, between Second and 
Third Streets, Philadelphia. 

The Straight Line Engine Company, Syracuse, 
N.Y., have just shipped an 8x14” engine ona cable 
order to Manchester, England. 


H. A. Furbush & Sons will build a large addition 
to their cotton and woolen mills at 8th and Moun 
tain Streets, Philadelphia, Pa. 


E. H. Funk, of Sturgis, Mich, will build a two 
story machine shop and a foundry at Toledo, Ohio. 
Over 50 men will be employed. 


The new tool factory of J. A. Bissonette, St. 
Louis, Mo., will employ about 100 hands. It is ex- 
pected to be ready by July 1 

The Seoville Brothers, of Haddam, Conn., are 


about to enlarge their works. 
ing over a hundred hoes a day. 


They are now mak 


The Atlantic Refining Company, 307 Walnut St., 
Philadelphia, will build a two-story machine shop 
in connection with their refinery at Point Breeze 
A new machine shop bas just been built at John 
City, Tenn., 50x100 feet, two high. 
Connected with this is a new foundry 90x125 feet. 


son stories 


The Anoka (Minn.) Board of Trade is considering 
the proposition of outside parties to start an iron 
mill, provided a certain amount of stock is taken 


The Diamond Wreach Manufacturing Company, 

Portland, Me., contemplate soon enlarging their 
works so as to increase the capacity to 50 dozen per 
day. 
The Swift Manufacturing Company, Columbus, 
Ga., will erect an additional building for their cot 
ton mill, to be used in the manufacture of bed 
spreads. 


Melvin Stevens, 41 Dey Street, New York, has 
improved his planer vise by making the jaws of 


cast steel instead of iron. This gives greater 
strength. 
The Savannah Cotton Press Association, of Sa 


vannah, Ga., intend to put up another press and 
boilers this Superintendent, Samuel J. 
Whitesides, Savannah, Ga. 


spring. 


The Victor Well Auger and 
Olive Street, St. Louis, Mo., 
large shops at Kearney, Neb., 
put in shops at Dallas, Texas. 

The New York Dyewood Extract and Chemical 
Company, 161 Front Street, N. Y., will erect, on 
Freeman Street, Brooklyn, N. Y., a 
brick factory, 62x58 feet, to cost $15,000, 


Machine Co., 904 
are now putting up 
and intend shortly to 


four-story 


Iron Mills, Pittsburgh, Pa 
Bros. & Co., limited, have secured orders for two 
bridges, each one mile long. The material is to be 
made of steel, and will require 50,000 tons. 


The Union » Carnegie 


W.C. Duyeckinek, 50 John Street, New York, bas 
issued a new 200-page price-list of machinists’, en 
It is compact (with 
out cuts) and being well indexed can be readily 


gineers’ and railroad supplies 


used. 


The Machinists’ Supply Co., of Chicago, Tl, for 
merly doing business under the title, has 
been incorporated for the purpose of manufactur 
ing railroad Capital 


stock, $25,000. 


same 


and machinists’ supplies. 


Randolph Brandt, 38 Cortlandt Street, N. Y., re- 
ports that his sales of Selden piston packings in 
March were greater than for any month in the past 
two years. Orders have been good since the first 
of the year 

Carnegie’s Bessemer Steel Works, at Homestead 
Pa., will shortly double their capacity, and will 
exclusively structural steel. The 
change will throw a large number of puddlers out 


manufacture 


of employment. 

The Whitney Arms Manufacturing Company of 
New Haven, is rushing its works day 
fill orders for arms for foreign powers, 


and night to 
A large 
part of the guns ordered are believed to be for the 
Russian Government. 


& Adams, Boston, Mass, 
special catalogue of mathematical instruments and 
drawing materials The extra well 
printed on heavy paper, and show a great variety 
of drawing instruments. 


Frost have issued a 


plates are 


The Harrington & King Perforating Company are 





Peck, Bros. & Co., brass goods manufacturers, 
New Haven, Conn., will build an addition to their 
foundry. 

Cc. C. MeKinnon and others have 
company to build a cotton-seed oil mill at Aber 





eter, speed 280 and 140 revolutions per minute. I 
have tried salt and black lead and different kind of 

but experience difficulty in keeping 
to use 


lubricants, 


Have been advised 
run continuously, 


bearings from burning. 
sulphur, but am afraid, as we 


| deen, Miss. 
| It is reported that the Louisville & Nashville 
Railroad will build new shops, to cost $60,000, in 


Louisville. 


organized a | 


putting up a brick factory building 410x150 feet in 
size and two stories high, at 224 North 
| Union Street, Chicago, and expect to get into the 
|} same by May 10.—/ndustrial World. 


| 
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E. F. Brock & Co., of Rock Falls, Ill, have sold 
| their entire plant and good will to Geo. W. Packer, 
formerly of Sandwich, Hl... who will carry on the 


manufacture of machinists’ tools, lathes, punches, 
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The Union Iron Works, Newark, Ohio, recently 
incorporated to make general machinery and cast- 
ings, will probably use the Blandy shops. Corpora- 
tors are James H. Smith, Luthur Il. Johnson, James 
W. Collins, W. C. Smith, William H. Lone and John 
C. Hamilton. 


Z. T. Furbish, the Augusta inventor, has leased 
J.O.Dunham’'s machine shop in Richmond, Me., 
and will engage in the manufacture of the Ameri 
can Shaving Machine, a contrivance which is the 
joint invention of himself and J. G. Lake, of Rich 
mond Industrial Journal. 


Fifty-one of the solid men of Charlevoix. Mich. 
have signed a call fora public meeting of all ‘“ who 
favor a movement to induce parties to this locality 
with capital for manufacturing purposes, or to oth 
erwise develop the resources of this village and 
vicinity.”"— Grand Rapids Morning Telegram. 


Instead of following the movement among New 
England manufacturers to pay weekly instead of 
monthly, the Kalamazooloos are reversing the pro 


cess. The Kalamazoo (Mich.) Buggy Works re- 
cently changed their pay day from weekly to 


monthly, and two-thirds of their employes walked 
out. 

The Garden City Fan Company, Chicago, write 
us: Our present business seems something like a 
boom. Our trade in exhaust fans, blowers and 
boring machines is good, besides an order for 100 
steam engines (5x7 cylinder) for Davis & Rankin. of 
this city; it looks as though we would be obliged to 
work overtime pretty soon. 

Now that it is a foregone conclusion that the 
Washington Mills, of Lawrence, Mass.. are about 
to be sold, many of the former employes are anx 
ious to Know what disposition is to be made of the 
relief fund, which amounts to nearly $10,000, and 
was contributed by the operatives during the past 
twenty years Boston Commercial Bulletin. 


Wm. Weiler, an engineer at Port Morris, N. J 
has invented and is manufacturing an easy seat for 
engineers, firemen and conductors, that is highly 
Its use takes away 
the sharp jar of a locomotive or caboose, and pre 
vents the men from suffering from the kidney or 
other troubles that result from constant jarring 


spoken of among railroad men. 


The Woodstock, Va., Foundry and Machine Shops 
will, says the Virginian, be reopened soon, under 
the management and control of Mr. John Halliday, 
a practical workman, who is 
manufacture woolen, 
machinery, plows, hay cutters 


now 
flour 


preparing to 
and saw-mill 
and general repairs, 
also machinery to cast gearing and pulleys without 
patterns. 


cotton, 


The new 
Cox, 


* Duplex” printing press, invented by 
of Battle Mich., has been com 
pleted, and at its trial proved a perfect success. It 
is the “pony” 
newspaper 


Joe Creek, 
size, but on account of its success a 
will commenced. The 
press Was manufactured by the Union Manufactur 
ing Company of Battle Creek. 
Vorning Telegram. 


SIZe soon be 


Grand Rapids 


The people of South Toledo, Ohio, voted to ap 
propriate $10,000 for the Toledo Improvement Co. 
if they would move there from Toledo, and ground 
has already been purchased and plans drawn for 
the factory. The company, in accepting’ the offer, 
bind themselves to employ at least 25 men the year 
around. Work on factory will commence at once. 
Estimated cost, $10,000, 


The New York Engineering Company, 64 Cort 
landt Street, have just issued ‘Circular A.” of the 
Stow Flexible Shaft accompaniments, for 
which they are agents. The circular is illustrated 
with engravings showing some of the uses of this 
very convenient arrangement for drilling, counter 
boring, ete., and contains descriptive matter of in 
terest t« 


and 


mechanics and manufacturers. 


The city of Columbus, Ga., have contracted with 
The Gamewell Fire Alarm Telegraph Company,” 
of New York, for a complete outfit for a telegraph 
fire alarm, with 16 signal They have also 
contracted with the Columbus [ron Works for the 
the same, 
for the sum of $3,500, whieh will be done under the 
supervision of Mr. E. W. 
Cra. 


boxes 
erection and satisfactory operation of 


Jenkins, of Columbus, 

The Gardner Governor Company, Quiney, TIl., 
write us: Weare much pleased with the business 
outlook, Our last week's mail brought us in orders 
for more governors than any preceding month in 
We believe the volume of our busi 
year. Every 
thing points to a prosperous year with us, and we 


the past year, 
ness will largely exceed that of last 
see no reason why this feeling should not be gen 
eral. 

The Columbus (Ga.) Iron Works Company are ne 
two of HL. D. Stratton’s 10-ton 
ice machines, and a cold storage house, for a stock 


gotiating to erect 
company in Sayannah, Ga 
for the 
spending several days in Columbus watching the 


Mr. Knight, as repre 


sentative Savannah company, has been 


workings of plant erected here by the above com 


pany forthe Columbus Ice & Refrigerating Com 


pany. 

Knowlson & Kelly have just completed for a 
wealthy resident of Cuba, a locomotive for use on 
a narrow gauge road on a sugar plantation The 


trial proved very satisfactory, and the engine will 
be taken for shipment. It is 
about one-third the size of an ordinary railroad lo 


apart and packed 
comotive, and has been made with the utmost care. 
It is the second one of the kind manufactured by 
Knowlson & Kelly for Cuban planters, and one has 
Toy, \ - Fven 


been made and sent to Mexico 





and shears, and butter-tub machinery 


Slandard 


ng 











Machinists? Supplies net ivvs, 


New York, April 23, 1885. 
A ramble among supply dealers gives the impres- 
sion that they are rather less dissatisfied with the 
condition of trade to-day than they were a week 
ago. Weinferred from this that signs of improve 
ment were visible. Sales are made on extremely 
close margins of profit 
Iron—The demand for 
Supply is strictly regulated to suit the 
mand, and prices continue fairly steady. 
Standard Lehigh brands $18 to $1850, for No.1 X 
Foundry: $17 to $17.59 for No 2X, at tidewater, 
and $14.50 to $1550 at furnace for Grey Forge. 
About 50c. to $1 below these figures represents the 
value of other brands. 
Seotch Pig continues depressed, with quotations 
almost nominal. We quote Shotts, $21.50; Coltness 


pig continues sluggish. 
limited de- 
We quote 








$21.50; Glengarnock, $19 to $19.50; Gartsherrie, 
$20.50; Summerlee, $20.50; Carnbroe. $19, all to 
arrive. 

Copper—Ingot is firmer, with an upward tend 
ency. Lake has sold at 11.05 cents, and other 


brands from 101% to 1034 cents. 


Lead has been firm, although the demand has 
been light. Sales have been made from 3.62 to 


3.68 cents. 

Tin has advanced during the week. 
for jobbing lots, Banea, 19¢c.; Straits and 
18.20. 


* WAN TED* 


** Situation and Help’? Advertisements, 30 cents a line 
for each insertion under this head. About seven words 
make a line. Copy shold be sent to reach us not later 
than Wednesday morning for the ensuing week's issue. 


We quote 
Malacca 





a Bc wi inted—supt or chief draftsman. Ad 
dress J. Am. MACHINIST. 

eecan a first-class patternmaker accustomed 
to make working drawings. 'T.C., Am. MACHINIST. 


Wanted—Situation as foundry supt. or foreman. 
Address D. E., AM. MACHINIST. 

Wanted—Situation by die and toolmaker; 18 
years’ experience. Address X. L., Am. MACHINIST. 

Wanted—An intelligent young man,whois a first- 
class machinist and accustomed to die work. J. 
Crossley, Trenton, N. J. 

Situation as foreman by first-class machinist and 
toolmaker: good draftsman; best of references. 
Address Indie: ator, 135 South 6th St., Reading, Pa. 

Wanted—A competent yonng man to do drafting 
and office work. Address Phoenix Foundry and 
Machine Company, Syracuse, N. Y. 

WwW anted W ork by an industrious young man, 
having 5 years’ experience in mac hine shop and 
drafting room. Address H, Am. MACHINIST. 

Mech. draftsman competent of making accurate 
and neat drawings, also some designing, wants sit 
uation. Address O. M., AM. MACHINIST. 

Wanted—Situation by a competent mechanical 
draftsman, experienced in designing steam engines, 
boilers and general machinery. Specialty, steam 


and gas engines. Address A, Room 232, Stewart 
Building, N. Y 
Wanted—Position as foundry foreman ; large ex- 


perience in all kinds of machinery castings and 
general management Of men and foundry business. 
Locomotive work preferred. Reference first- -class. 
Address A. R., Box 202, Schenectady, N 


Position as draftsman, for young man now in my 
employ; graduate of German technical schools; 
had practical experience as machinist and drafts- 
man on marine and stationary work. Randolph 
Brandt, 38 Cortlandt Street, N. Y. 

Wanted—A party as superintendent for an estab- 
lishment building hoisting and mining machinery: 
must be fully competent. Address, stating salary 
expected, with references, V., Box 8, AM. MACHINIST. 

A mechanical engineer, with 23 years experience 
in good shops, desires superintendency of works 


manufacturing stationary engines, general machine 
work or machine tools. Unexceptionable refer- 


ences. Address Planimeter, Am. MACHINIST. 

Draftsman Wanted—Must be experienced in prac 
tical machine design and construction, and should 
have some theoretical training also. Position per 
manent. Address, stating age, past experience, 
references, and compensation expected. The Yale 
& Towne Mfg. Co., Stamford, Conn. 

Wanted—Superintendent in machine shop; one 
conversant with printer’s machinery preferred ; one 
capable of getting trade and retaining it, and hav 
ing $3,000 to $4,000 to invest; can have good situa- 
tion and a percentage or interest in business. Ad- 
dress ‘‘ Press,’’ Am. MACHINIST. 

Wanted—A competent engineer to take principal 
charge of the engines, boilers, and steam heating | 
plant of a large manufacturing establishment in 
Philadelphia. Must be thoroughly conversant with 
use of the indicator, and well informed on steam 
matters generally. A suitable man will secure a 
permanent and desirable position. References re- 
quired. Address Quaker City, care AM. MACHINIST. | 





Wanted-—-¢ 
& Co., Foundry, 
gusta, Ga. 

For Sale—An interest in three separate inventions 
on car brakes. For particulars address J. J. Henry, 
No. 3 Second Street, Baltimore, Md 

Wanted—To purchase a small boiler shop and | 
tools, in good location. New York State preferred. 
Address E. D. 8.,AM. MACHINIST. | 

To make room for larger tool, will sell cheap, for 
cash, a planer 42/’x42"’x12’, in good order. Address | 
P. O. Box 2085, Bridgeport, Conn. 

Wanted—The right party to take an interest with 
me in my very extensive works - machine and boiler 
shop and foundry. Addéress E. R. Smith, Jackson, 
Mich. 


A valuable patented machine for pattern work ; 
sells readily ; good profit; no competition. 2,000 
will purchase above patent, with patterns, ete. En 
gagement in business of different nature cause of 
selling. Address ** Wood Worker,”’ AM. MACHINIST, 


Geo. Lombard 
Boiler Works, Au- 


‘arload pattern lumber 
Machine and 


Machinery and Supplies. 





‘CHANDLER & FARQUHAR, 


GEARS 168 Devonshire St., 


BOSTON, MASS, 


Of all kinds in Stock and 
Made to Order. 
Estimates Furnished for Models 


or Light Machine Work, 


Tools and Supplies for Machinists 
and Manufacturers. 





te" send for Catalogue B 


BRADLEY'S | ~ alah FORGES. 





| ESTABLISH ED 1882. 





For Hard Coal or Coke. Indispe nsable in all shops 
to keep Bradley’s Cushioned Hammers and 
men fully employed and reduces cost of production. 


BRADLEY & CO. Syracuse. N.Y 


SPECIAL NOTICE. 

All parties making, selling or using an Upright or 
Heive Power Hammer having a Cushioned Vibrat- 
ing Saddle, infringe our patents, and we shall hold 
them legally liable for the same. 


BRADLEY & COMPANY, Syracuse, N.Y. 


AMER ICA N MACHT NIST 








The Deane Steam Pump Co., 


NEW YORK. BOSTON. 
MANUFACTURE 


PUMPING 
MACHINERY 


PHILADELPHIA. 


ee"Send for New Illustrated ——_™ 
Catalogue. 


CHICAGO. ST. LOUIS. 














Established in 1874. 


CLEVELAND TWIST DRILL CO. 


24 and 26 Wes: Street, Cleveland, 0. 
101 Chambers Street, New York. 
85 Queen Victoria St., London, Eng, 





NOTICE 


OF 


SALE. 


Having disposed of my patents, drawings, patterns, tools, goodwill and everything connected with 


my milling machine business to the BROWN & SHARPE MFG. CO., of Provide noe, R. I., 


orders and inquiries to them. 


Thanking the public for past favors, Iam very respectfully, C. E 


March 10, 1885. 


I refer further 


i. LIPE, 


Syracuse, N. Y. 





FRICTIO 


CLUTCH PULLEYS AND 
CUT-OFF COUPLINCS. 


JAS. HUNTER & SON, North Adams, Mass. 





ROOFINC. 


Applied by ordinary workmen 
Circulars and samples free. 
New York 


For steep or flat roofs. 
at one-third the cost of tin, 
Agents wanted. TT. NEW, 32 John Street, 





in ry 


ttt 





JHE B ;ROWN HAMMER 
8 A BLOW WI 
DOUBLE THE VELOCITY That it Raises the Hammer. 


ANEW MOVEMENT! SEND FOR DESCRIPTION, 
KNOWLTON MFG. CO.. King St., Rockford, I) 


LAMMOT, ARQZARENA & £0,” 


323 Walnut Street, | 149 Broadway, 
PHILADELPHIA. NEW YORK. 





As Manufacturers’ 
al facilities for 


Agents have eaception- 
Purchasing all kinds of 
Lubricating Oils 
a specialty, 


WE SOLICIT CORRESPONDENCE, 




















60 Per Cent.of ‘ 
time and labor saved 
by using this solid, 
strong, durable, quick- 
working Vise. Hast heimproved 
taper, pipe and other attach- 
ments, Sold by the trade, Send 
for circular. 
MELVIN STEPHENS, Prop’r, 
Office, 41 Dey St., New York. 









Ne 6) eo oun ST. NY, 
: WriTE For DEstRiPTion 
D> SIM Re sTew te TURARLE 














JUST YFPUBLISAED ! 


New and Complete | 


llustrated Catalogue. 


F 


ISAK E'S IMPROVED STEAM 


PUMPING MACHINERY. 


SEND FOR A COPY. 


ADDRESS, 
lo 2 - ae ay ™ 7 lw = Yr KYTYTY ES f™NTY Y TK o™ X YP RTS 
oF he er BLAKE MANU F< CTURING COM P~ a eS 
95 & 97 LIBERTY STREET, 44 WASHINGTON STREET, 
NEW YORK. BOSTON. 





SPECIAL 


fan Railway Repair Shops 


CIRCULARS ON APPLICATION, 


TOOLS reonck & AYER, Proprietors, “ 


STAMP FOR CATALOGUE. 
B. FLANDERS MACHINE WORKS, 
PHILADELPHIA. 





WATER WORKS MACHINERY | 


A SPECIALTY. 
Correrpssiezes. Pond Engineering Co., St. Louis, Mo, 





Pressure Regulator 


For Steam, Water & Air. 


Manufactured by 


Curtis Regulator Co., 
51 BEVERLY STREET, 
Boston, <= 


Mass. 


General Agencies: 
109 Liberty St., New York, 
19 No. 7th St., Philadelphia. 
86 & 88 Market St., Chicago. 
49 Holliday St., Baltimore, 
24 Sixth St., Pittsburgh, Pa. 
707 Market St., St. Louis, Mo. 


Kesieants from CChordal’s Letters, 


12mo, Cloth (nearly 400 pages), $2.00. 








Discount of 25 per cent. on Orders for 5 or 


More Coples. 
Now and Enlarged dition with h Additional Niigstrations. 
Q-— 

The name ‘ CHorDAL,” has become a familiar 
word among mechanics everywhere, for the graph- 
ic and humorous sketches of shop life and character, 
and the fund of information which it represents 
The author’s writings should be prized and enjoyed 
by every one interested in mechanical pursuits. 

PUBLISHED BY 


JOHN WILEY & SONS, 15 Astor Place, N.Y. 


W.JOH 
ASRESTOS 
ROOFINC. 


for Factories, Foundries, W are *houses, Railroad Build- 

Ah 2 Bridges, “ar Roofs, Ste am-boat Decks, &c., consists 
of strong canvas, combined with an Asbestos coated felt, 
and a Manilla lining, water-proofed and compressed into a 
compact, tlexible sheet resembling leather. It is supplied 
ready for use in rolls conti 1ining 200 square feet, packed in 
cases suitable for shipment to all parts of the world, It is 
adapted for steep and flat roofs in all climates, costs only 
about half as much as tin, and can be readily applied by 
any one 

Asbestos Roof Coating and Cement for Pre- 

serving and Repairing Roots. 
ASBESTOS BUILDING FELT. 

This Felt is composed entirely of Asbestos, and is 
strictly fire-proof. For use under tloors, shingles, weather 
boards, &c. 


ASBESTOS BOILER COVERINGS. 
Asbestos Locomotive Lagging, 
Asbestos and Hair Woven Felt, 
Asbestos Lining Felt 
ASBESTOS PISTON-ROD PACKINC. 
ISBESTOS WICK PACKING, 
Asbestos Mill-Board and Sheathing. 
Asbestos Gaskets, Rings and Washers, Asbestos 
Rubber Tape and Cloth, Asbestos Cloths, Cord. Twine, 
Yarn, Asbestos Plastic Stove Lining, Conerete Coating, 
Gasket and Retort Cements, Fire-proof Paints &c. 


DESCRIPTIVE PRICE Lists AND SAMPLES SENT FREE, 


H.W. JOHNS MFC.CO. 





9 












and 


Sole Manufac fare rs, S7 Maiden Lane, New York. 
175 Randolph St., Chicago. 170 N, 4th St., Philadelphia. 
Billiter House, London 


CURTIS 


The Fireman’s Guide. 


A Handbook on the 


CARE OF BOILERS 


By KARL P. DAHLSTROM, M. E. 
= Crown S8Svo, Cloth, 50 


E. & F. N. SPON, 35 ™ "Starx. 


New Machinery For Sale. 


VERY LOW. 


Cents, = 





1 Engine Lathe, 18 in. x 6 ft. 
1 a es 15 in. x 8 ft. 
1 sie oF 12 in. x6 ft. 
Drill Presses, 18 in., 22 in. and 24 in. 


1 16 in. x 6 ft. Speed Lathe. 


116in, <6. ** se with milling at- 
tachment. 

1 Iron Frame Saw Table, for 14 in. saw. 

1 4 in. One-side Wood Moulder. 


CALL ON OR ADDRESS 


COOHRE & CoO... 
22 Cortlandt St., N. Y. 





Sebastian, May & Co.'s 


Improved Screw Cutting 


FOOT or POWER LATHE. 


14’’x40’", 6’ bed, price $175. 

Catalogue of Lathes Drili 
Presses and Machinists Tools 
and Supplies. Mailed on ap 
plication. Lathes on Trial. 


186 & 188 W. Pearl St., Cincinnati, 0. 












= The Fox pat. Universal Trimmer g 
= 5 A valuable Tool on Pattern Work. « a 
» 3 eS 
28 <3 
L ai @ 
2% on 
Ss = el 
Be vy” § 
5 c} 





The Single Post or Open Side Iron Planer. 


Yr. Adapted for long 
and wide work. 

Guarant’d equal 
to the Two Post 
Planer in the 
, amount and quali 
ety of work. 


Detrick & Harvey 
BALTIMORE, MD. 


Manufacture 
Machine Tools 
and Special 
Machinery. 





BETTS MACHINE CO, 


WILMINGTON,DEL. 


ATO a 
HMERS OF <raNoaRo GAUGES te 





















Sankt e8 




















Se 











May 9, 1885.] 





NICHOLSON FILE CO., 


SOLE MANUFACTURERS OF 


FILES AND RASPS 


HAVING THE INCREMENT CUT. 
Also, FILERS’ TOOLS AND SPECIALTIES. 


** Nicholson File Co’s”’ Files and Rasps, ** Double Ender’’ Saw Files, ‘* Slim”? Saw_ Files. 
** Racer’? Horse Rasps, Handled Riflers, Machinists’ Scrapers, File Brushes, File Cards, 
Surface File Holders, Vise File Holders, Stub Files and Holders, Improved Butchers’ Steels. 


PROVIDENCE, R.1., U.S.A. 





Manufactory and Offices at 





Cuas. A. Moore, Pres. & Gen'l Manager. MARTIN Luscomp, Treas. & Secretary, 


THE CONSOLIDATED SAFETY V-ALYE Co. 


CAPITAL $100,000. 


Manufacturers of the Only 


NICKEL SEATED “POP” SAFETY VALVE 
For STATIONARY, MARINE and PORTABLE BOILERS. 


Approved by BOARD OF U.S, STEAMBOAT INSPECTORS, adopted by U.S. 
NAVY for the STEEL CRUISERS. 


Our patents have been fully sustained by the U.S. Supreme Court, 
Washington, D. C., and by the Decision of Jan. 19th, 1885, we were awarded 


Gro. W. RicHarpson, Supt. 


me sy 


y 


Projits and Damages and a Perpetual Injunction 
against The Crosby Steam Gauge and Valve Co., 
For Infringement of our Patents. 
We are prepared to furnisn the Best “* Pop” Safety Valve, and considering 
capacity and durability it is the cheapest valve made. It also affords 
absolute insurance against explosion. 
Send for Illustrated Catalogue. 


SALESROOMS, ((( LIBERTY ST., N.Y. | nosto8" Stas. 


THE HANCOCK INSPIRATOR. 
THE STANDARD 


ALL CLASSES OF BOILERS. 


0 
-_ 
ho 
—_ 
— 
= 














BOILER FEEDER FOR 
OVER 70,000 IN USE. 


Send for Circulars and Price Lists. 


THE HANCOCK INSPIRATOR CO.., 


OFFICE, 33 INDIA WHARF, BOSTON, MASS. 

















3 
WORKS, BALDWIN STREET, BOSTON. 
















ie I$ INQHES------- et 


IMPROVED 


Covered Serene FuLicremeter 


CALIF Er. 


A, J. WILKINSON & C0. 


Roston, Mass., 


Makers of the most complete 
assortment of 


Micrometer Calipers & 
Fine Measuring Tools 











Wilkins« & ¢ aid > 
: ym, vee U.S.A TO BE FOUND IN THE WORLD. 
Pat. Jan. 30, 188 
Pat. July 3, 158 


Send for Illustrated Catalogue 
™ with Tables. 








From 1-4 TO 15,000 Ibs. WEIGHT. 
True to Pattern, sound, solid, free from blow-holes and of un- 
equaled strength. 
Stronger and more durable than iron forgings in any position or 
for any service whatever. 
20,000 CRANK SHAFTS and 15,000 GEAR WHEELS of this steel 


now running prove this. : 
Cross-Heads, Rockers, Piston-Heads, etc., for Locomotives. — 
STEEL CASTINGS of every description. 
Send for Circulars and Prices to 
CHESTER STEEL CASTINGS CO., 
Works, Chester, Pa. Office, 407 Library St., Philada., Pa. 








— eS | 


Manufacturers of STRAIGHT LIP INCREASE TWIST DRILLS 8»4 Special Tools. 


The BERRYMAN Patent IB exe FOR THE AMERICAN 


FEED WATER 2% Funton'stmexr, N. ¥. 
eater & Purifier, 


MANUFACTURED BY 


1. B. Davis & Son, Hartford, Conn. 








EW UNIVERSAL.= ~ 
.s-2* ENGINE LATHE. 











AMERICAN MACHINIST 
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= PRICE LIST Le CQUNT’S LATHE DOGS. 


OrT REDUCED PRICES OF 

=e. LE COUNT’S MALLEABLE 
$57, IRON LATHE DOC, 

= No, INCH. PRICE, No. INCH. PRICE. 
eo 1.....3g....$0.30 8....2 $1.00 
Be. & 2..-+ dG 30) Small Set of 8,4 50 
" Wes Je . | mee 24.... 1.20 
C WwW SOUT ae oe a 40 WW 3 1.30 
. . NORWALK, So55 Sv ccseesess OO Tecnico eae 
a et G....13§.... 0 12 i 1.60 
LE COUNT. CT. fac 7....134---- .90 FullSetof12,10.00 





SEND FOr LIST 


—or— 
Finished Iron Pulleys @ 4 cents per pound. 
Rough ce sé @ 24 ee ee sé 


THE JOHN T. NOYE MANUF’G CO., 








THE NEW PULSOMETER. 


The cheapest, —— most simple, compact, 
durable, effective and economical Steam Pump in 
the market, for raising liquids under and up to 100 
feet. No Machinery, No Oil, No Special Care. Can 
be worked suspended by achain. Will pass 
grit, mud, sand, pulp, etc., without injury to 
its parts. Needs only asteam pipe from boil 
ertoruntt. Price,600 gallons per hour, 850; 
1,200 do, &75; 600 do. $100; 6,000 do, #150; 
10,000 do, #175; 18,000 do, 8225; 25,000 do. 8275; 
PF 45,000 do. 8400; 60,000 do. RAL 20,000d0.$1,000 
Write for illustrated descriptive book with 
testimagnials, etc. Mailed free. PULSOMETER 
STEAM PUMP €O,, 83 John St., New York. 
















ee) 








L. 8. STARRETT, 


\FINE Toos, || 


ATHOL, MASs, 





























Send for Fall List. 


SHAPING MACHINES 


For Hand and Power, 
6’, 8” and 10” Stroke. 


Adapted to Al! Classes of Work to 
their Capacity. 


BOYNTON & PLUMMER, 


Woreester, Mass. 


HE DUPLEX INJECTOR 


THE BEST BOILER 
FEEDER KNOWN. 

= Not liable to get out of 

se order. Will lift water 25 

=D feet. Always’ delivers 

water hot to the boiler. 


















o 5 Will start when it is hot. 
a = Will feed water through 
= a heater. Manufactured 
oe es and for sale by 

~ S iy JAMES JENKS & C€O., 
7 me z = Detroit, Mich. 





DEAN BROS’ 
STEAM PUMP WORKS, 
INDIANAPOLIS, IND. 
BOiler Feeders, Fire Pumps, 
Pumping Machinery for all pur- 

poses. 
Send for Catalogue, 














Wells Bros. & Co. 


CREENFIELD, MASS., 


Manufacturers of 








li Screw 
, W Cutting 
Little \lachinery 


& Tools. 


Adjustable Dies, Fire Taps, &¢. 


Adjustable Die used in all our Screw Cutting Tools. 














This heater has been in constant use 
over ten years. None have ever re- 
guired repairs. Gives the highest re- 
sults attainable by the use of exhaust 
™: steam 


BENJ. F. KELLEY, Agent, 


, 91 LIBERTY ST., NEW YORK. 
Philadelphia Office: ‘ 


JAMES BERRYMAN, 125 %, Fourth St, 


Swings 7 inches; length of bed 42, 48 and 54 inches; 


4-10 inch. 
from 4 to 120 threads per centimeter. 
illustrated catalogue. 


BALLOU MFC. CoO., 


Cuts from 8 to 240 threads per inch and 








between centers 24, 30 and 36 inches; hole through | 
spindle 6-10 inch; largest hole through spring chuck | 


Send for 


Hiartford, Conn, 








and Adjustable. 
Cut Gears, Straight-way 
Valves, Adjustable Feed. 
MADE BY 
aA. HK. NACLE, 
Office, 115 MONROE ST., 
CHICAGO, ILL. 


| HILL, CLARKE & CO,., New England Agents, 


BUFFALO, N. Y. | 


— 

- = 
4 & 
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All Joints Accessible 





The Almond Coupling. 


A new quarter turn 
motion to replace 
quarter turn belts and 
bevel gears. 


7. R. ALMOND, Mfr., 


le] ar achi 6 
3 & 85 Washington Street, 


BROOKLYN, N. Y. 


NOISELESS, 








MarcH, 283d, 1885, 


We offer the following list of 


SECOND-HAND 


TOOLS 


All guaranteed in good 
working order. 


1. 10in. Pratt & Whitney Shaper. 

1. in. x5 ft. Pratt & Whitney Hand Lathe. 

be ee 6 sb Engine 

20 ee Plain Turning Lathe 
(no back gears 

1. No. 3 Pratt & Whitney, Screw 
chasing bar 


Machine, with 


1. 36 wide 38 high x 12 ft. Pond Planer 
) |. 26in. Stevens Pulley Machine 

1.18 *“ x Sft. Star Engine Lathe 

ae cS £ Oo is ns ae 

aa kh 

1. 16 eG * 

1.20 ** x10 ‘* Lincoln * 

1.23 ft.x 7 ‘* New Haven 


3. 20in. x 5 ** Hendey Machine Co. Planers. 

1. 42in. Fitchburg Gap Chucking Lathe, with feed 

1. Brown Bolt Cutter, cut to 144 inch., with taps 
and dies (new) 

1. Knowles Key Seating Machine (new 

1. No. 4 Stiles & Parker Press. 


THE HENDEY MACHINE CO. 


Torrington, Conn. 


The M1, Davidson Improved Steam Pump, 


MANUFACTURED BY 4 





DAVIDSON STEAM 
PUMP COMPANY. -- 









Warranted m he } 
BEST PUMP made ggt 


for all situat ions. 


PHILADELPHIA AGENT 


JANIEL KELLY, 51 N. Seventh S 


a 


ini Othce, 77 Liberty it, Now York 


“The Only Perfect” 
BUFFALO 
PORTABLE 
FORGES. 


The Lightest, 
Strongest, most 
durable, easiest 
working, and in 
every way 

THE BEST 
Portable Forge 

MADE. @ 
Buflalo Forge C6., 
Buffalo, N, Y. 


WORTHINGTON 
INDEPENDENT 
CONDENSER, 


Henry R. Worthington, 
NEW YORK, 


Boston, Pittsburgh, Chicago, Cineinnatl, 



















Cleveland, St. Louts, San Franeiseo. 
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MACHINE SHOP AND RAILWAY TOOLS 
MACHINE TOOLS Special ools 


= OF C= -4 FOR 


ALL DESCRIPTIONS. RAILWAY PURPOSES. 


36-inch Planing Machine, shown in 
cut, planes 36} in. wide and high. Feed 
self- acting at all angles, in either direc- 
tion, and at either end of cut. Quick 
2 return motion; forward and _ back- 
2 ward movements by two belts sepa- 
=-rately shifted. 


wm. B. Bement & Son, Philadelphia. 
‘WOOD-WORKING MACHINERY 


For Planing Mills, 
niture, Chair and oh 
Factories, Cones Works 
and General Wood-Work- 
ing. Send Stamp for Il- 
lustrated Catalogue to 
ROLLSTONE MACHINE CO. 
45 Water 8t., 
FITCHBURG, MASS., U.S.A. 


1 TRAN MACHINE TOOL WORKS, 


Flushing, N. Y. 


a FH J. GRANT, PROPRIETOR. 
NGINE ° LATHES, * RAND * LATHE Manufacturer of 
Slide Rests and Planer Centers. FIRST-CLASS MACHINE TOOLS. 
ONEIDA STEAM ENGINE & FOUNDRY COMPANY, - ONEIDA, N. Y. 


MANUFACTURERS OF W eerourt" Ss } PATENT 




























WESTCO 
SATTLE GiaANT 
\MPROVED 


New CaTALoGuE REapyY. 











TINDER FREE OF ACID. 


25, 50 and 100Ibs, 


LINDLEY M. ELKINTON, 
Manufacturer 
532 St 


Philadelphia, raat, TALLOW. 
Iron Planers 2 Shapers. 


SUPERIOR DESIGN AND WORKMANSHIP. 


CRANK PLANERS| 


Superior Design & Workmanship, Bxtra Heavy (1500 lbs.) 
— DOWN, Ae TOULAR, f™P. Ross. o6-FEED,.— 


BR. A. BELDEN & & 00., “DANBURY, CT. 






Boxes of 









—T HE 


id il fu 





} contains the maximum of 
power, durability and effi- 
ciency, and is fully guaran- 


ROCHESTER MACHINE TOOL WORKS, Lim, Wes | SD) pg 2 ces No.8 oun 


i) body) holds from 0 to % 
ROCHESTER, N. Y. 


price $8. Sold by the trac e. 
Taos. H. Dauter & Co. 


Address, 
A. F. CUSHMAN, 
8 N. 21st St., Philadelphia, Pa. 
Manufacturers of 


HARTFORD, CONN. 
RPATEN T 


Portable Dring: Machines 


Send for new Illus’d Catalogue. 
VERTICAL DRILLS, 


Radial Drills, Multiple Drills, 
HAND DRILLS. 


New Illustrated Catalogue just Issued. 


Stow Flexible Shaft th. 


(LIMITED) 













Atel 


 SWEETEER EL MERRITT S 
\ BROCKTON , MASS... ~ 


§, ASHTON HAND MFG. C0., 


Toughkenamon, Chester Co., Pa. 
MAKERS OF FIRST-CLASS 





















Be: “ -~ “ty A +t 
ae \K L5th & Penna, " [ 
PS a PHILADELPHIA. : : 
Bs o Manufacturers of Are now in position to put on the market 
wash & / | 14” ENCINE LATHES of NEW DESICR 
Le 2 | 
RoE v7 ORTABLE guaranteed to be equal in material, design and 
| workmanship to the best cver offered. 





Cattle 
Clippin 


Tapping, Reaming 


f a = Boring 


<a I... Machines, Sei | 
> ELEVATORS. NEW HAVEN MANFS. C0. 


With Screw or Spur Gear, oper- N 
ated with belts or hand; Auto- ew Haven, Conn. 


matic Hatch Doors; Hydraulic or 
Steam Elevators or Hoists. TROY = WORKING MACHINERY 
) 


GEO, C, HOWARD, 
Planers, Shapers, Drills, Slotters, &c. 


195. 18th St., Phila, 12 Cortlandt St., N.Y 





and Wood Polishing and Horse ond 


TOOLS 











OATABLE.| HARRISON SAF 


ESPONDENCE GOMCITED, 


ETY BDILER WORKS 9 GRAV 


ARY 
MEDIATE IVERY. SRMANTOWN JUNG. PHILA. 








EBSTABLISHED 1851. 


The Horton Lathe Chuck, 


ALSO 
= for BrassFinishers’ 
Use, 


Milling Machines, 
ScrewMachines, Up- 
x, right Drills, Cut- 
ting-Off Machines, 
Drill Lathes, 
and for Boring Mills 
for Car Wheel and 
other work. 


THE z. HORTON & SON CO.|, 


Canal St., Windsor Locks, Conn., U.S.A. 


THE STANDARD REVOLUTIONS COUNTER 


Send for Circular, 
Box 1488. 








Registers 2,000 
Revolutions. 


CURRIER & SNYDER, 
Wrrigeht Drills, 


WORCESTER, MASS. 








WHITE’S FLEXIBLE pti dl feet 
FOR PATTERN MAKERS’ 





Can be applied in one-tenth the time required to carve 
curved fillets. Send for sample. H. B. Smith Machine Co. 
Mfrs, of Wood Working Machinery, 925 Market St., Phila. 








P, BLAISDELL & C0. 


Manufacturers of 


achinists’ Tools, 
















- PULLEYS, 


oes HANGERS, 


»y A Specialty. 
? Send fer M1). Price List and Discount Sheet. 


TACK 
Wire Nail, Shoe Nail and Steel Shank 
MACHINERY. 


Tack Machines of the well known Cyrus Gurney | 
pattern, weighing from eleven hundred and fifty 
to sixteen hundred pounds, acknowledged to be the ! 
best machine in the market. Fully warranted in every 
particular. 


KEITH & TRUFANT, 


CAMPERO, MASS. | 


FORBES & CURTIS, 


BRIDGEPORT, CONN. 
Manufacturers of 
















Power Pipe Cutting and Threading 
Machines, Cutting-off Machines, 
Ratchet Drills, Special Machin- 
ery, etc., etc. 


Mention Paper. 


The Forbes Pat. Die Stocks, | 


WRITE FOR CATALOGUE, | 
| E. P. BULLARD, Ag’t., 14 Dey St., NEW YORK. 


PHOTOGRAPHIC G OUTFITS 


MICROSCOPES, 
TELESCOPES, 
FIELD-GLASSES, 
MAGIC LANTERNS, 
BAROMETERS, 
Se THERMOMETERS. 


Drawing Instruments, Philosophical and 
Chemical Apparatus. 


List and Descriptions of our Ten Catalogues sent 
FREE on application, 


QUEEN & CO. 


924 Chestnut St. Philadelphia, 


ag Speed Indicator 


Registers up to 1000; will stand 10,- 
000 rotations per minute. Spindle 
has Rubber Tip (pat. app’d for) to 
eet prevent 












one 
_ and also 

to break electric light current 

when used on dyn: _. Has silver 

plated dial and glass cry stal, ex- 

cluding dust. Spindle, %4’’, 1’ 2” 

Sent by mail for $2. 50. Dis- 


or 3’’, as ordered. 
count to dealers. 


J. H. WALLACE, 
25 MAIDEN LANE, N. Y. 


General Agent, 





WORK SHOPS , 


WITHOUT STEAM POWER 
BY USING OUTFITS OF 


BARNES’ PAT. FOOT POWER 
machinery can compete with 
steam power. Sold on trial. 
Metal and woodworkers send for 
prices. Illustr’d catalogue free. 
W. F. &. Jno. Barnes Co. , 
Rockford, Ill. = 
Address No, 1995 Main St. 


FAY & SCOTT, ’ic°" 


MANUFACTURERS OF 


WOOD LATHES, 


Drill Lathes, Shaping Machines, 
Milling Machines, Planer Centers, &c. 


SEND FoR CATALOGUE. 












Adjustable Caliper Gauge Tools for Amateurs’ and 
Send for Circular. 


Watch Makers’ Lathes. 











TEE HARTFORD TOOL 00., Hartford, Conn. 
S. A. SMITH, 59 S, CANAL ST., CHICAGO, ILL., Western Agent. ”_ 








Ottice THE DOMESTIC MFG. C 
Newark, N. J., Sane. 18, 1884. 
Mr. JOHN C. BLEVNEY, Pres., 
The Blevney Mfg. Co., Newark, N. J. 

Dear Sir: 

e have 
had two of 
your fric- 
tion clutch- 
es running 
on one of 
our screw 
machines 
for the last 
six months 
and I am 
satisfied 
that they 
are the best 
thing we 
have ever 
had in that 
irection; 
It gives us 
no trouble 
whatsoever 
and we in- 
tend to put 





them in as 
we require 
to change. 


8S, A, DAVIS, Supt., 
Domestic Mfg. Co. 


\ BEVEL GEARS, 


i SS \S Cut: Theoretically Correct. 
=  Forparticulars and estimates apply to 
a 


BREHMER BROS., 


Machinists, 
440 N. 12th St., Philadelphia, Pa, 


Fox AND TURRET 


SPEED—:—[L_ATHES. 


| BRASS FINISHERS’ TOOLS. 
GEO. GAGE, Watrerrorp, N. Y. 


Yours truly, 



















a WILLIAMS & CO. 


COR.RICHARDS & B OW 





Sb STS.(NEAR HAMILTON FERRY)BROOKLYN, NY. 





a 


““tte 


2. ek. — 

















oe -kon= 


He @ 


& 


FORGINGS 


QVUALITY. 





NEW BUILDINGS &M 


ACHINERY ESPECIALLY ADAPTED FOR THE BUSINESS 


ESTIMATES GIVEN ON RECEIPT OF MODELS 
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MORSE TWIST DRILL AND MACHINE COMPANY, 


Sole Manufacturers of Morse Patent Straight-Lip Increase Twist Drill. 








SOLID AND SHELL REAMERS, BEACH’S PATENT SELF-CENTERING CHUCK, BIT STOCK DRILLS. 


Drills for Coes, Worcester, Hunter _ other Hand Drill Presses. 
‘aper Reamers, Milling Cutters, and Special Tools to order. 


Adjustable Drill Chucks, T 


Drill Grinding Machines, Center and 


ALL TOOLS EXACT TO WHITWORTH STANDARD GAUGES. 


GEO, BR. STETSON, Sup’t, 


EDWARD Ss. TABER 


>» Pres’t and Treas, 





HORIZONTAL FLANGE PUNCH, 








For Boiler Makers’ 
Iron Ship Builders’ 


USE. 


Punches Flanges of all 
shapes, and Bent Angle 
Iron from either side. 


FIVE SIZES. Depth 
y of jaws from 6” to 42”, 


MADE BY 


py MILLEN 0S, 





WILMINGTON, DEL. 





The cut shows our Plate Shear, eccentric pattern, 
which will shear iron of one inch thickness, reac hing 
into sheet 24 inches. 


BUILDERS OF STEAM ENGINES, 


Boilers, Tanks, Machinery for Rolling Mills, 
Punches, Shears, Riveters, Angle Iron Cute rs, 
Cranes and heavy Iron Work generally. 





























J.S.GRAHAM os Gre Meo, JOHN KANE 
—_ 3° TRADE 4 Nn = 
exe)» € 
3 = 
= — 6Xa . —e 
SEND FOR “q 4: Fs FACTORY ST. 
CATALOGUE. ROCHESTER,N.Y. 
VOLNEY W. MASON & CO.., 


Friction Pulleys, Clutches and Elevators, 
PROVIDENCE, R. I. 


HIALL’s PATENT 
Antomatic 


Tnjectors 


For supplying all 
classes of steam 
boilers with water. 

We guarantee 
ji these Injectors to 
be the best, simp- 
lest and only tho- 
roughly reliable 
Boiler Feeders in 
the world, working | 
from 2 lbs. to 206 | 
lbs.steam penenare. | 


HALL’S 
ALL'S | © x sunt mth t's ot, ws | 


NEW YORK. 


Contracts solicited for 
Special Machines, Patent 
Devices,é&c., in quantity. 


Complete outfit for Ma- 

















chinists, Blacksmiths 
Metal - Workers and 
others. 


New Circular on Mill- 
ing Machine and Univer- 
Head (Pat. Pending. | 


THE CINCINNATI 
SCREW & TAP CO. 


Streets, 
CINCINNATI, OHIO. 











PATENT GEAR DRESSING MACHINE 
*"=J AND IMPROVED LATHES PLANERS aa 
© =>) MFGIDBY [S— 


{EAS nAocuESo™ 


> Wee 













| Send for new 


S. E. Cor. Pearl & Plum | 


Spur and Bevel 


GEARS 


Pulley Castings, &e, 


Special aes to 
the Trade. 


LIST MAILED ON APPLICATION. 


POOLE & HUNT, 


BALTIMORE, MD. 
ALFRED BOX & C0. 


312, 314, 316 Green Street, 
PHILADELPHIA, PA. 


— Manufacturers of 


BOX'S PAT. 
Double Screw Hoists, 


13,000 IN USE. 









Catalogue 
of 
Specialties. 






Many have done hard, 
continuous duty 5 years 
without a single part be- 
ing renewed, This isthe 
key of our success. They 
have built up a reputation 
themselves that cannot be ap- 
proached. Our improved 


RADIAL DRILLS 


are also assuming the same 
standard. 


The Waterbury Farrel Foundry & Machine (‘o. 


WATERBURY, CONN. 


Patent Power Presses, 


DROP PRESSES, 


Foot Presses, Rolling Mills, 
Rivet Machines, Spinning 
Machines, Gang Slitters, 


Special 
Machinery Gam 


for Sheet Metal, 
Wire, Ete. 


J. C. HOADLEY, 


IVIL AND MECHANICAL ENGINEE 
and Expert in Patent Causes, 


28 STATE STREET, ROOM 28, BOSTON, MASS. 


ie a 

















For Reducing and Pointing Wire. 


Especially adapted to pointing wire rods and 
wire for drawing. 


For Machines or information, address the 
manufacturer, 


8. W. GOODYEAR, Waterbury, Ct. 


BYDROSTATIC ENGINEERING 


PRESSES, 
PUMPS, 
PUNCHES, 


ACCUMULATO RS 


Fr JACKS, 
VALVES, 
FITTINGS, 


VAULT ELEVATORS, al 


| WATSON & STILLMAN, ‘8.74, 





[ —-" z 








13 








SEND FOR CIRCULAR. 


D, SAUNDERS’ SONS, 


Manufacturers of 


Pipe Cutting & Threading Machines 


For Pipe, Mill and Steam Fitters’ Use. 


TAPPING MACHINES, 


For Steam Fitting, also 


Z Steam and Gas Fitters’ Hand Tools. 


YONKERS, N. Y. 





‘- &e 2G 


late Sensitive Drill 


Adapted to rapid work with small 
drills. Its extreme sensitiveness 
prevents clogging and breakage of 
drills. Has a swinging table with 
attachment for center drilling. 
Instantly adjustable to different 
lengths of work. Over 200 already 
in use. Send for Circular. 


DWIGHT SLATE, 


Hartford, Conn 


7 
i 
’ 





a oe 
LUE PROCESS PAPE 


In Sheets and in Rolls. Prepared and Unpre- 
pared. The best article for copying Drawings- 


PARAGON & DUPLEX DRAWING PAPER. 


Union Tracing Cloth, 
MATHEMATICAL INSTRUMENTS, COLORS & BRUSHES, 


In largest variety. Send for Circular. 


KEUFFEL & ESSER, NEW YORK. 








POP. 


| Crosby Pop dafety-Valves 


Se er eee 
{DAPTED TO MARINE, LOCOMOTIVE, 
STATIONARY, PORTABLE & FARM 
ENGINE BOILERS. 


CROSBY IMPROVED STEAM GAGES, 


And all Gages used in the various Arts. 


SINGLE BELL CHIME WHISTLE. 


Its soundds pleasant and far-reaching. 
For Railroads, 
Also for Fire-Alarm Siguats. 














Mills and Factories. 
Vietory Lubricators, Amsler’s Planimeters, Test 
and all Steam Engine and Boiler appliances 


We claim superiority of workmanship and per 
fect adaptation in all our products. 


Crosby Steam Gage and Valve Co. 


Gages and Pumps, Scotch Gage Glass,Water Gages, 


95 & 97 OLIVER STREET, BOSTON. 








“ECLIPSE” Pipe-Cutting Machines 


FOR HAND OR POWER. 

Don’t you have sufficient Pipe- 
Work about your Mill, Factory, 
or Shops to make a powerful, 
convenient and wery compact 
Pipe-Cutting Machine soon pay 
for itself, providing it could be 
had at a moderate price? 

Mention this paper and write 
us for particulars. 

PANCOAST & MAULE, 
Philadelphia, Pa. 
Made In Three Sizes, Cutting Pines % to 6 inch. 





GLASS TU BE 


— SS 


we 


et 


The cutting is done on the inside of tube b 


CUTTER. 












a small hard 


steel wheel. Will cut any size or grade of glasstube. No 
practice require pd to operate. 
rice $2.50 each, (Discount to dealers.) 
Manufactured by HUNT & CONNELL, (Limited.) 
SORANTON, PA. 





Send for 72-Page 


DRAWING 
NSTRUMENTS 


WM. T. COMSTOCK, 


Astor Place, 


$ ILLUSTRATED CATALOGUE, 


- New York 








Tron and Steel 


Drop FORGING | 


Of Every Description, at Reasonable Prices, 


B. A. BELDEN & C0., DANBURY, CT. 













| Manuf’d Solely by the 
American 

Steam Gauge 

Co., 


Boston, Mass. 


allowed 


Engineers 


Wa 2 oo 2 
RO PF ee Pe 





wooD- wounnve MACHINERY 





No. 2 Railway Saw 
with Iron Table, 





THE EGAN ’ COMPANY, Mrs. 


Successors to The Cordesman & ve Cor, 


201 to 221 WEST FRONT STREET, - CINCINNATI, OHI0, 
[o) Wn - 16), | 


DROP BORGINGS oa stec 


BEECHER & PECK, NEW HAVEN CONN. 


PROKS PAT DROP PRESS 


REECHER & PECK,.-= CONN, 











CEORCE H. BENJAMIN, 
Electrical and Mechanical Engineer, 


Expert in Patent Causesand Solicitor of American 
and Foreign Patents. 


234 BROADWAY, NEW YORK. 





American Twist Drill Company’s 


; PATENT CHUCK JAWS. 








8sizes. Price per set of 4 Jaws, $40, 
f $48, $56. Bolted to lathe face plates, 
they make best and cheapest chuck in 
the world. Address orders 
HILL CLABER & , CO., Boston and St. Louse. 
MANNING, MAX WE MOORE, N. Y. City 
TALLMAN & Mor ADDEN, Phil ladelphia, Pa. 
WM. BINGHAM @& CO., Cleveland, Ohio. 








FITTINGS, 


THE EATON, COLE & BURNHAM (0. 


82 & S4 Fulton Street, New York, 


MANUFACTURERS OF 


PIPE CUTTING and THREADING JMACHINES 


OPERATED BY HAND OR POWER. 


VALVES, PIPE, 
PIPE TOOLS, 








| 
| 
| 
| 







No.1 -— 
MACHINE, 


5 uts %’/ to 2” 


AND ALL STYLES OF IRON AND BRASS GOODS 


Factory, 


FoR 


STEAM, WATER AND GAS. 
Bridgeport Conn. 
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~ WILLIAM SELLERS & CO., 


Philadelphia, Fa. 


Machine Shop and Railway 
EQUIPMENTS. 


- Shafts, Couplings, Hangers, Pulleys, Mill Gearing, etc., Lathes, 
Planers, Drills, Shapers, Bolt Cutters, ean Turn- 
tables, and Pivot Bridges, Gifford Injectors, Sellers 





Improvements, New Patterns, Simple, Effectiye. 

No. 79 Liberty Street. 
\Fayen Elevator \ Nor) TA 
Alas ws sew OY AUUL y wm aay 


MORSE, WILLIAMS & CO., 
(Successors to Clem & Morse,) 

Builders of All Kinds of 
PASSENGER and FREIGHT 
“o.a Le 


F lenators "i 


Attomatic Hatch Doors 


a specialty. 
Send for Illustrated Circular, 


Office, 411 CHERRY ST., 


Works, Frankford Ave., Wildey and 
Shackamaxon Sts., 


PHILADELPHIA. 
New York Office, 108 Liberty St. 


New York Office, - 





IN USE. 












1500 ENCINES NOW 





‘STI COUCIOJOy pu TEMoITO pojzeazsn{[I 103 pusg 


THE SCIENTIFIC 


| PORTABLE FORGES, HAND »° 
Our capacity being now equal to 100 Engines per | 
Gila dusen eee “POWER” 
BLOWERS, EX- 
HAUSTERS, ETC, 


THe 
Decided improvements in 


Westinghouse Machine Company, 


PITTSBURGH, PA. 
SALES DEPARTMENT CONDUCTED BY 
bales eg ls CHURCH, KERR & CO, 17 
F AIRB ANKS, MORSE & CO., Chicago, 
Louisville apd St. Paul Send for Catalogue of dif- 
ferent styles and sizes. 
The Foos Mfg. Co. 
fenae st ( “ AN, 9 Perdido Street, New Orleans, La. 
f ri ‘O., Sydney and Melbourne, Australia. 

R ROGERS: 43 Rue Eehite: Paris. en SPRINGFIELD, oO. 
WESTINGHOUSE, CHURCH, KERR & COMPANY, 
CONSULTING AND CONTRACTING ENGINEERS, 

THE STERLING STEEL CO. Fine Tool Steels. 
ALSO CONTRACTORS FOR 
(Representing E. P. ALLIS & CO., Milwaukee, Wis.) 
BLOWING ENCINES, PUMPING ENCINES, CIRCULARS, PLANS, AND PRICES 
FURNISHED ON APPLICATION. SEWERACE PUMPS, & HEAVY MACHINERY 


ee ane & CO, St. Louis, Indianapolis 
17 Cortlandt sSt., ° = NEW YWOoRtkz. 
J.STEVENS & CO., 


"ARKE & LACY, San Francisco, and Portland Oregon 
WE CONTROL THE EXCLUSIVE SALE OF 
P. O. BOX 1200, 


P ARKE, LACY & Co., Salt Lake City, T tah & Butte, Montana, 
THE WESTINGHOUSE AUTOMATIC ENGINE, 
ulls, = 

















Cortlandt 
Cincinnati, Cleveland, 


and Denver 








D. A. TOMPKINS & CO,, Charlotte 
KEATING IMPLEMENT & MA SHINE CO., Dallas, Texas, 
ROBERT MIDDLETON, Mobile, Ala 
THE REYNOLDS-CORLISS ENGINE, 
THE HUYETT & SMITH  iinisd Wieets, 
THE AMERICAN PAPER PULLEY, 











Chicopee FF: Miass., 


MANUFACTURERS OF 


Spring Caliper and Dividers, 


FINE MACHINIST TOOLS 
AND FIRE ARMS. 










Spring 
Key-Hole 
Caliper 





te: Our SHOOTING GALLERY RIFLE 


IS THE FAVORITE EVERYWHERE, 


SEND FOR ILLUSTRATED CATALOGUE, 





BURNHAM’S 


sirautns SWING CHECK VALVE 


Users of Check Valves will please note the advantage these Valves possess 
over all others. The most important ¢laima is, that as the Jenkins? Disk 
wears, the yoke that passes around the seat moves away from 
the seat in proportion to the wear of the Disk, thus causing a 
uniform wear of the Disk until said Disk is completely worn out, 

Q 71 John St., New York. 
ft ENKINS BROS. + 


& Send for 
79 Kilby Street, Boston. * 


Price List 












A FULL LINE OF SIZES. 


Vertical Condensing i 


Specially adapted for and extensively used 


in large grain elevators, 
BOLLERS. 


Manufactured by the 


* Flshl Tianding [Machine e, 


Frsmxinu-on-THE-Hupson, N. Y. 


Send for Catalogue A, containing Illus 
trated Description and References. 





SSS SS 
SS —~ = 





MACHIN Ist 
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DOUTHWARK FOUNDRY AND MACHINE CO. 


ENGINEERS AND MACHINISTS, 
430 WASHINGTON AVENUE, PHILADELPHIA, PA. 
PORTER-ALLEN & SOUTHWARK ENGINES. 
BLOWING ENGINES, PUMPS, GAS APPARATUS, 


HYDRAULIC MACHINERY, &c., &c. 





THE L 


Gang, 
Boiler, 
Multiple 








Double, § Gage Angle-Bar, 


Steam-Driven 


Punches and Shears, 


Over 300 Sizes. 


3 Power Cushioned Hammer, —\ 


Send for New New Cat: ilogue, 


ONG ALATATTER Ul, oe. 









zontal, Twin, 
Spacing, Gate, 
‘ elt and 


ALSO, 





c R A 1 Cc’S 
New “Class 6” Lubricator 


Manufactured by 


The Craig Sight Feed Lubricating Co- 
LAWRENCE, MASS, 
Manufacturers of 


Sight Feed Lubricators for 
Locomotives, Stationary. Marine, 
Portable & Pumping Engines. 

WRITD FOR CIROULAR. 


ZELL SAFETY BOILER 
Pioneer mm ten SS Si 


for the 














hh 


at MFG. e PANY. 


Engines from 15 to 400 flees Power. 


Boilers of Steel and Iron supplied to the trade 
or the user Send for Catalogues. 


SAW MILLS and GENERAL MACHINERY, 


Works at ERIE, PA. 











SEND FOR CIRCULARS, 





SAFETY STEAM GENERATOR CO., 
68 WARREN STREET, ° NEW YORK. 


VAN DYKE WATER TUBE BOILER, 


Cheapest and 
best boiler in 
market. 





Safety, 
Ecc arab 
Durability. 





THE GARDNER COVERNOR. 


Over 30,000 in use, 


Adapted to every style of 
stationary and port- 
able steam engine. 
Warranted to give 
satisfaction or no sale, 
For circulars and prices, 
address, 


The Gardner Governor Co, 
QUINCY, ILL. 










MFG. CO., | 
GOGreenpeintATe. | 
BROOKLYN, N.Y. 





ifor 1880, 1881, 1882 


VAN - DYKE BOUND VOLUMES OF THE AMERI- 


CAN MACHINIST 


, 1883 and 1884, cloth, $3.50 each, 
pure hasers paying express charges. 


| Am. MACHINIST PUB'G Co., 96 Fulton St., New York 





The Beckett & McDowell Mfg. Co. 
A> Stu thts 


Hoists, Pumps 
y AND GENERAL 
Mining Machinery. 


120 LIBERTY ST., 


NEW YORE, 
Send for Illus, Catalogue, 


















This is the only steam boiler ever devised in strict 
compliance with the demands of natural laws, It 
gives complete immunity against explosions, de- 
livers dry steam, prevents all incrustation and de- 
posit on the bottom plates, affords safety with high 


pressure, and secures great economy. The inven- 
tion is applic able to every style of boiler, and can | 
be readily applied, internally or exte rnally, to new 
or old boilers. Licenses granted on liberal terms to 
manufacturers. Send for description. 


Lawson Non-Explosive Boiler Co., 








155 & i57 BROADWAY, N.Y. 





RALPH R. OSGOOD, Pres. 


THE LOWE PEED WATER 
HEATER, 


For Heating and oe . 
ing Feed Water for Boil- 
ers, and other purposes, 
with exhaust steam from 
High or Low Pressure 
Engines. 

It is the simplest, most 
efficient, and _ reliable, 
and -+ less cost. Con- 
struc... l onthe best sys- 
tem, saving most fuel 
and boiler repairs. Write 
for Circular and article 
on Heaters to 


WM. LOWE, 
SUCCESSOR TO 
LOWE & WATSON, 


Bridgeport, Conn., 
OR TO 


" L.M. MOYES, 


Gen'l Sales Aq’ t, 
52 John St., New York. 





OSGOOD DREDGE C0,, Arsanr, N.Y. 


JAMES H. BLESSING, Vice-Pres. 
JOHN K, HOWE, Secretary and Treasurer, 


Manufacturers of 


Dredges, Excavators, Ditching Machines, Derricks, &C, &C. 








ron 2 % 
@s® Combined Steam Exe avatar. and Derrick Car. GRD 
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NEW TANGYE BUCKEYE AUTOMATIC CUT-OFF ENGINES. 


to 1000 HI. P. 


These Engines are the combined result of long experience 
with automatic cut-off regulation and most careful revision 
of all details. They are designed and constructed for heavy 
and continuous duty at medium or high rotative speeds. 
Highest attainable Economy in Steam Consumption and 
superior regulation guaranteed. Self-Contained Automatic 
Cut-Off Engines, 12 to 100 H.P. for driving Dynamo Machines 
aSPECIALTY.—Illustrated Circulars with various data as to 
=ut practical Steam Engine Construction and performance, free 
: * mail. Address 
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- BUCKEYE ENGINE CO., Salem, 0. 
| ® GEO. - BARNARD, 70 Astor House, N. Y., D. L. DAVIS, 23 8. Canal St., Chicago, T11., 
Sales Agen 5: and 53 Mason Building, Boston, Mass. | and ROBINSON & CARY, St. Paul, Minn. 


KENSINGTON ENGINE WORKS, Limited, Philadelphia, 


Sole Licensees and Manufacturers for New Jersey (South of Trenton), Eastern Pennsylvania, Delaware, Maryland, and Virginia. 


CUMMER ENGINE CO, “otto” CAS ENGINE. 


CLEVELAND, OHIO. Over14,000 





Consuming 
20 to 70% 
less Gas 






ie eS ie = 
Awarded Gold Medals and All 
Highest Premiums for BEST AUTO- 
MATIC ENGINE at both Cincinnati 
and Louisville in 1883. 

Send for 150 Page Illustrated Catalogue. 


‘euTzue 19430 Aue Ueyy 


SCHLEICHER, SCHUMM & CO., 


83d & Walnut Sts., Phila. 214 Randolph St., Chicago 


THE ALBANY STEAM-TRAP (0’S 


BUCKET AND GRAVITATING 


T:R:A:P:S 


Automatically drain the water of 
condensation from HEATING COILS 
and return it to the boilers whether 
the c oils are aboye or below the water 
leve!:n boiler, doing away with pumps 
and other mechanic al devices for such 
purposes, 

We also manufacture Blessing’s 
Patent Renewable-Seat Stop and Check ‘ 
Valves.—Send for Circular. 


Albany Steam-Trap Co, 4y°"7” 

















Bucket, Gravitati ng. 








BUILDERS OF 


WARDEN & MITCHE 


Germantown Junc., Philadelphia. 





TANKS, 
STILLS, 
BRIDGES, 
ETC., ETC. 





GAS nl 
GAS 
GENERATORS, 























Hydraulic Biveting Plant and full facilities. 








The Korting Exhaust Steam 


INDUCTION 


CONDENSER. 


L. SCHUTTE & C0., Mfrs. 


Yor Steam Engines and Pumps, 
Utilizes the remaining energy of 
the exhaust steam whether under 
suction or fall of water, No Pump 
required. 

Offices and Warerooms: 


12th and Thompson Streets, Phila. ge ? 
A, ALLER, 109 Liberty Street, i. » A 
JARVIS ENG. 00., 7 Oliver 8t., Boston, 


SECOND-HAND IRON WORKING MACHINERY 


16 in. x 6 ft. 
16in. x 6 ft. 







Recommended by Leading 
Engineers fo 
Steam and Hydraulic Uso. 


Made either with or with- 
out Rubber Core. 








Prof, J. E. Sweet's 


MEASURING 
MACHINES, 


Capacity 4 and 6 in. 

A reliable standard for 
machine shops. 

Circular on applica 
tion. 


Syracuse Twist Drill Co. 
SYRACUSE, N. Y. 

















Ens gine Lathe.Ames. Good order. 
Harrington. Good order. 


HEWES & PHILLIPS’ 







~)in. x 8 ft. Harrington. * Ay VW Yr TA 
44 in. x 10 ft. Ames Ge 0 , 
. > ; P : aa’ 
16 in. x 26 ft. as Raised to swing. 52 in. wee a= 
Bement. Good order. NEWARK, N. J. 
26 in. x 20 ft. Pond Engine Lathe. Good order ae Df 
30x28 ft Shafting Lathe. New Haven. Nearly new. :/ 


22x38 in.x12 Extension Lathe. Harrington. 

One Brass Lathe with Chasing Bar. Cheap. 
One 12 in stroke Crank Planer, Belden. 

20in.x 4 ft. Planer. New Haven. 

30 in. x Sft * Pond. 

36 in. x 12 ft. anes. Nearly new. 

421n x 12 ft. .Y.8S. E. Co. Good order 
10 in. Stroke Slotter. ‘ie wes & Phillips 

One Universal Miller. Brown & Sharpe. 

One Milling Machine, Each Poole & Brainard. ; eT 
One Milling Machine. No. 2 Garvin Seo pe 
One No.7 Brainard Miller. A 1 order. 
Four No.2 Miller. P.& hi I incoln Pattern. 
One No.1 Miller. P. Nearly new. 
One No.1 Miller. Hi: ot P. & W. Ne arly ne Ww: 


N’ly new. 
Manufacturers of 





One No.2 Serew Machine. IMPROVED 

One 2 in. Drill, Lowell--good order. 

One 20in. Drill. Prentice. ‘ CORLISS ENGINE 

One 30in. Drill. Putnam. Good order. ’ 

One Horizont: il Boring and Drilling Mach. Ames. 

No. 1 1-Spindle Drill. Smith & Garvin. ALSO 

One 4-Spindle Drill, No. 3, Ames—nearly new. = . 

One Profiling Machine. Garvin 1 spindle. Y h dE yy | 

One No. 4 Stiles Punch Press. New Iq pee NG uh: | 
We havea full line of new m’ch’y, and are prepared BOTH } 


to make low quotations. 


Avent forthe following 
firms. 


Write full parficulars of what is wanted. 
NEW YORK AGENT FOR 
Brown & Sharpe peapumeturing co. 
Powell Machine Tool ¢ 

Bradley’s Cushion ~ 

National Mchy. Co. Bolt and Nut Mechy. 
Hilles & Jones, Boiler Tools, 

Slate’s Sensitive Drills, 

Elliott's Drills. Gage Brass Lathes, 


Condensing and Non-Con 
lensing. Wigh economic 
luty and fine regulation 
ruaranteed. Tubular Boil 
| ers and Steam Vittings. 
PLANERS, LATHES, 

| Gear Catters, Shapers, Slottors, also Hydraulic Oil 

| Presses, and Veneer Cutting Machinery, 

| SHAFTING and GEARING, 

HEAVY PLANERS A SPECIALTY. 


E P.BULLARD, (4 Dev St.. NEW YORK. 











MAC HINIS ST 
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THE WATTS, CAMPBELL CO, 





NEWARK, 


N. J. 
MANUFACTURERS OF 


Improved Corliss 
Steam Engines, 


IN FULL VARIETY. 
Sizes varying from 30 to 2000 H. P. 


Horizontal or Ve rtical, Direct 
Acting or Beam, C ondensing 
Non-Condensing or Compound. 

Send for Circular. 


BRANCH OFFICE: 


E Cor. 6th and Chestnut Sts., 
PHILADELPHIA, PA. 





AUTOMATIC 
CUT-OFF ENGINE 


Embodying a New 
System of Regulation. 


The Governor Weighs the Load. 


Send for 


Cireular A 


GENERAL == 
AGENTS: “Sg 


SL. HOLT & CO., 


67 Sudbury Street, Boston, Mass, 


Kingsland, Jackson& Co. 
28 So. Canal St., Chieago, TL. 
$23 North 2d St., St. Louis, Mo. 


TATUM & BOWEN, 


Portland, Ore. San Francisco, Cal, 












Ball Engine Co, 


— som 


WE CHALLENGE THE WORLD 
Only Engine which ABSOLUTELY 


sneed under all changes of load. 


‘ 
y On go xd reg 


HOLDS to « 


gulation. 


onstant 





THE NATIONAL 
FEED WATER 


==HEATER 













feed water at 210° to 212° Fahr- 
enheit by use of exhaust steam. 
Our prices are low and rea 
sonable, and we aim to sup sly 
the cheapest, best and most epee! 
ive Heater inthe market. Fifteen 
N sizes. No.1, 8-horse Heater, $17. 
No. 10, 100-horse Heater, $150 
Iron, Brass and Copper ¢ oils 
and Bends made to or- 
der. Circulars and price 
“eo © listssent on application, 
National Pipe Bending Co., 
New HAVEN, 
Connecticut. 


A brass coil heater supplying 





KELLAM’S STEAM PRESSURE REGULATOR 
Manufactured by HIRAM KELLAM, Detroit, Mich. 
) Different from any 


other regulator, its 
working parts having 
no springs, packing, 
diaphragm, or stuff- 
ing box, insuring 
promptness of action 

and great durability. 

Regulates pressure 
Without. perceptible 
variation at any point desired,- from 
1 lb. up toany boiler pressure. Guar 


a anteed for 5 years. Send for des- 
criptive circular. 


Sole Sales 






Agents: 


HINE & ROBERTSON, 


Cortlandt st.. New York. 


FOR SALE 


THE FOLLOWING 


Second-Hand Machine Tools 


all in good order, and ready for immediate 
delivery: 





One Engine Lathe, 42x14’ triple geared. Niles 
5 Tool Works. 
One ea, “6 38’'x15' 6’ and 17/6’ bed. Pond. 
One i 28’’x 17’ 6” $8 *? 
One 66 26x12’ bed. Niles Tool Works. 
One ** os 24 ‘x10’ and 12’ bed. Pow, 
One * $6 20° x6/8'10/ and 12/6” ** ‘ 
One wad 1S’’x? ba 6 


One 8’x 9" Vertical a N. ¥. 8.8. P. Co. 
One Suspension Drill. 


For further particulars, prices, &c., write to 


N. HEPWORTH & (0. 


** Glenwood Station,» YONKERS, N,. Y, 
WORCESTER, MAsw. 


W. C. YOUNG & CO. vissisintee c 
ENGINE LATHES, HAND LATHES, 


Foot Power Lathes, Slide Rests, £e- 


THE BABCOCK & WILCOX CQ. 


WATER TUBE STEAM BOILERS. 
80 Cortlandt Street, New York. 
107 Hope St,, Glasgow, Scotland, 

BRANCH OFFICES: 
BOSTON: 50 Oliver Street, 
PHILAD’A:32N. 6th Street. 
PITTSBURGH: 9% 4th Ave. 
CHICAGO: 648. Canal St. 
CINOINNATI; G4 Ww. brd St. 
NEW Ort EKANS 

4 ( ‘arondelet Street, 
SAN FRANC ISCC 
onal Street. 

HAVANA: 50 San Ignacio. 














Send to nearest office forcircular 
i 


BELT-FEED 


~ NATIONAL Suis 


This machine rep 
resents the 
mechanism for fore 
ing water into a boil 
er. It will last a life 
time and has no equal 
for economy. 

We keep them in 
stock for purposes of 
ready supply or in 
spection, 


simplest 


Send for partiodars, 


WE CONTRACT FOR ALI 
KINDS OF HEAVY EN 
GINEERING PLANT, 


NEW YORK ENGINEERING CO. 


G4 CORTLANDT ST., NEW YORK CITY. 


J.-A. FAY & COS: 


BUILDERS OF IMPROVED 


WOOD-WORKING MACHINERY 
y 








Embraces nearly 400 Machines for 


Planing and Matching, 


Surfacing, Moulding,Tenoning, Mor- 
tising, Boring, and Shaping, ete. 


Variety and Universal 


WOOD WORKERS. 


Band, Scroll and Circular Saws, Re- 
= sawing Machines, Spoke and Wheel 
4 Machinery, Shafting, Pulleys, etc, 

All of the highest standard of 
excellence. 


W. HH. D DANE, Pres't. 





D. L. LYON, Sec’y. 


SECOND + HAND MACHINERY 
FOR SALE. 


20ft. bed. 





Two Engine Lathes, 87 in. swing, 

rest. Screw feed geared in face plate 
One Engine Lathe, 20 ft. bed, 42 in. swing 
One Engine Lathe, 16 ft. bed, 48 in. swing. 


Comp’d 
on each, 


Bement’s 


make 

One Engine Lathe, 12 ft. bed, 25 in. swing. Bement’s 
make, 

One Iron Planer, planes 34 ft. long, 72 in. wide 
very heavy. 

One Iron Planer, planes 24 ft. long, 62 in. x 62 in. 
Excellent condition 

One [ron Planer, planes 16 ft. long, 42 in. x 42 in 


Bement’s make. 
One Tron Planer, 
Bement’s make 
One Iron Planer, planes & ft. long, 
One Iron Planer, planes 7 ft. long, 
New Haven make. 
One tron Planer, planes 6 ft. 
Halliday make 
Five Iron Planers to plane 4 ft. 6in, 
Four lron Planers to plane 5 ft., 
One 5-foot Radial Drill 
One 40-inch B. GS. F 
Engine Co.’s make. 
One 42-inch Car-Wheel Borer. 
One 12-inch Slotting Machine. 
One Axle Lathe. 
Two Durrell’s 7-Spindle Nut Tappers 
Send for lists New and Second-hand Tools, too long 
for publication 


THE GEORGE PLACE MACHINERY (0, 


121 Chambers & 103 Reade Sts., 
NEW YORE. 


planes 11 ft. long, 36 in. x 36 in. 
30 in. X 30 in 
30 in, xX 30 .1n, 
long, 28 in. x 2&8 in. 
25 in. x 25 in. 
20 in, X Win. 
Bement’s make, 

Upright Drill. N. Y. Steam 


Bement’s make. 
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THE ~ UNIVERSAL GRINDING MACHINE 


MADE BY 


Brown & Sharpe Mfg. Co., 


Providence, R.1., VU. S. A. 
TES‘'LIMONIALS. 


Wm. B. Bement & Son, Mfrs. of Machine Tools, Steam Hammers, etc. ® 
Jallowhill and 2ist Sts., Philade ‘Iphia, Fe by. 3, 1885. 

cf ae ce R. 
oe dite go of your smaller Universal Grinding Machines for four years and another of the 
iat they produce economically and well all the kinds of 
work for which they are inte sanded and we could not dis- 
pense with them. Yours nly, 

Vm. B. Bement & Son. 
Wm. Sellers & Co. weleddaban Feby. 7, 1885. 
Brown & Sharpe Mfg. Co. . Provide nce, R, 

Gentlemen :—In reply to your inquiry of the 6th inst. ,»we 
have tosay that we have been using your * Universal Grind- 
ing Machine” almost constantly since June, 1880, with 
very satisfactory results. We_hope to add more to our 
plant as business increases, Yours truly, 

Wm. Sellers & Co. 
Mfrs. of wwe Tools, 
Us , Feby. 7, 1885. 


Brown & Sharpe Mfg. Co. 
ientlemen ;— Hi: sving usec 
larger size for ne arly two years, it gives us pleasure to say tl 


== Corry, 


Pratt & Whitney Co., 
Hz artford, Conn. 
grown & Sharpe Mfg. Co. 
Gentlemen We have had in use since Aug., 1882, one 
of your Universal Grinding Machines, and since the on have 
bought two more. We find them indispensable in our 
shop. It has bec ome witb us pretty well understood, that 
there is no way to make a ail journal bearing and other 
cylindrical surfaces,except by grinding. Such a machine 
must be perfect in its construction to answer the purpose, 
We find that these machines respond to all the r require- 
ments. Very truly yours, The Pratt & Whitney Co. 
KF. A. Pratt, Prest. 


We have just published a Treatise on the Construction 
and Useof é} niversal Grinding Machines, fully illustrate d, 
sent by Mail on receipt of P. O. money order for $1.33. 


Pulley MACHINERY. 


36, 50 & 6O in. Swing. 











‘SPECIAL 









Ld 
1883. 
Y-INCH 
PULLEY MACHINES purchased of you, and they have not cost us a cent in the kage | of re 

1 


NILES TOOL WORKS, Hamilton, 0. Chicago, March 19th, 


Gentlemen ;—We have been using continuously for the past two years the FIFTY 


We have turned out as high as 19 pulleys ranging trom 20 to 28 inche 


pairs. 
Have turned 8 pulleys 48 x 8 


ameter and from 6 to 8 inches face in 10 hours. 
inches in 10 hours, 

The manufacture of pulleys comprises quite a large part of our business, and we looked over the 
field considerably before purchasing of you, and this, with two years’ experience, enables us to say, 
we think them THE BEST PULLEY MACHINES in bs market. 

Very truly yours, W. McCRECOR & CO 















“A7eston-Capermn 


FRICTION CLUTCHE 
and. PULLEY S. 


Made wholly of metal—No wood or leather surfaces. Entirely free from Collar 
friction or End thrust. Run without noise, and without loss of power in driving. 
Friction Surfaces are of flat sheet metal, easily renewed.—Adjustments are simple, 
easily made and positive ; easily applied, the working parts all attached to a ¢ ‘entral 
Sleeve. 

Descriptive Circulars and Prices on Application. 















MAT HRS: 


THE YALE & TOWNE M’F’C CoO., 
STAMFORD, COn™x .. 


PHILADELPHIA, | 
15 N. SIXTH ST, ! 


SOLE 


BOSTON, 
224 FRANKLIN ST. | 


CHICAGO, 


NEW YORK, | 
64 LAKE ST. 


62 READE ST. 








o> For ImmNmediate Delivery. c« 
30 in, x 80 in. PLANERS, °° ose %ko 19 in, LATHES, ‘iene. 


CREAT REDUCTION IN PRICES. 


G. A, GRAY, Sr. & CO., 
42 EBAST EXIGEHTEH STREET, 
Cineinnati, O. 









YECOND-HAND 








E. GOULD & EBERHARDT, TOOLS 
FIRST-CLASS PLANERS. — IN GOOD ORDER. 


RETURNS OVER 100 FEET PER MINUTE, | > 
| } Universal Milling Mz uc hine 
Lincoln Pat 
Column 


Brown & Sharpe 
-Putnam 
. Newton 
S. & Garvin 
fiarvin & Co, 


Nos, 2,4 and 5** E.E 
Planer, 20x22x5 ft... Wheeler | Planer, Vi x17x4 ft. Whitcombe 
” 16x16x3 ft. Hendey | Crank “ I6xl6x ft Belden 
Gear Cutter, Automé atic, for ed Gears, KE, Garvin & Co, 
” -” Brown & Sharpe 
.Pratt & Whitney 


No. 3, with Wire Feed, 
o 2, 

a No . 3, no wi aa 

| Profiling Mac hine, 1 Spindle. eee EK. EF. 

| Oval Turning Li athe, huck 2 in. out of center, 

» Upright Drill. No. 1 19 in. swing. 
Gi ang Drill, No, 0, 4-spindle ‘ 
No, 1, 4-spindle ate 


Screw Machine, 


97 to 113 


N. J. RB. RB. AVENUE, = 


Garvin & Co, 


NEWARK, N, J. 


= Blaisdell 

. Pratt & Whitney 

“ * Nos, 1, 2, 8 and 4.,. roe A E. Garvin & Co, 
Speed Lathes, We and 12 in, swing Md 

2in, swing and Slide Rest... Townsend 

veces eo dt. KE. Garvin & Co, 


Tue BROWN Corron GIN CO., 


New London, C OA.» Cutter Grinder 


Sept, 23, 1882, vse ess 

Gentlemen: ~In rege + to the K ngine L, athe one fe Ne agp cetesnerensensss Pond 
26 in, x26 in, x 8 ft, planer bought Radial Drill, No 1. asthe 
of you some time ago, it gives us Pi, ee cece erereccescns is i es 
pleasure to say that it is the best sin ‘Turning La itcianhbabens bipeakeaak .. Porter 
plaper we = r Bi ren - ne San Also a variety of new tools of different makes, 
we have on it saysi a 
cake,” being the best he has run The above tools are in good order and will be sold cheap 


Address 


E. E. GARVIN & CO., 


>» 141 and 148 CENTRE STREET, NEW YORK. 


during the thirty years he has for cash. 
been running planers. We are 
well pleased with our purchase, 
and no other planer roale fill 
our orders, and we will have no ' 
other, ED, T, BROWN, Treas, |159 
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PLANERS 


WHITNEY COMPANY, 


Shaping «}+< 


+x Wiachines 
with 12 in. and 14in. stroke, all 
feeds automatic. 
KEY - SEAT 


Cutting Machines, 


PLANER & SHAPER 
Centers & VISES, 


THE PRATT & 


*:* Hartford, “Conn. «2+ 


MANUFACTURE 


to plane 16in. x 16in. x 3 ft, 
to 60 in. x 60 in, x 20 ft., with 
quick return motion. 


PILLAR SHAPERS 


with 6 in. x 10 in. 





stroke, 








) STEELS? =) 
i AND IFRUN Dr rir eS 
PISTOLS, SEWING MACHINES, MACHINISTS TOOLS. 


No MACHINERY Gt NERALLY C5. - ADT FORD CONN. 















—_ 


[ & p 
BRASS WORKING MACHINERY. § 3 
12 in. & 16 in. Monitors | “'8 of 
Valve Milling Mach’s | @ gy e = 
Double Key |= - & 
Lathes, | “he = 2 
Speed Lathes a r=3S 
Slide Rests,| . = = 

Revolving ya 

Chucks for o s 

Globo Valves, | = Bo 
Two-Jawed s 3 om 
= Chucks, o a & 
— Small Tools == 
= | Se 
Fixtures. o's s 
Oe= 
WARNER & “ SWASEY. Cleveland, O0.;e"=S 8 
cz '‘S:n2 
Se i383 
Bas im) a 
< ge ° ic “—- a 
a lo & & 

«a ai 

B 
% 


swing. C 
J.WLA. 
Eng 





s and Prices furnished 
Lowell, Mass.,U. S 


Manufacturer of ENGINE L 
from 16 to 48in. i 


fom. 





TULL 


you 
wi 


GEO. W. FIFIELD, 








ographs for drawing the teeth of 

gears and much other general in- J 
A formation in A Handbook on the 
Teeth of Gears, their Curves, Properties, and Practical 
Construction. Price One Dollar. Specimen pages free. 


GEO. B. GRANT, 66 Beverly Street, Boston, Mass. 


KEY SEATING MACHINES 


AND 


20 in. Drills a specialty. 


Our 2O in, Drill is a heavy sub- 
stantial tool, made for service, has 
steel shafts and spindle, Gears and 
racks cut from the solid and have 
all modern improvements, are made 


. M. ALLEN, Presipenr. 
W. B. FRANKLIN, Vics-Presipent. 





J. B. Prrrog, Skorerary. 








Dies and 
other Tools 
for the manu- 


PUNCHING PRESSES, 





by special machinery, and sold very SHEET } of AL 
ow, 

Our Key Seating Machine MET 
willsave enough in 60 days’ use to pay coops, 
first cost; no shop can afford to do Drop Forgings ,&¢. 


without one. We have now ready for 
prompt shipment,both Key Seat Ma- 
chines and 20 in. Drills, Send for 
Photo, and Catalogue. 


Stiles & Parker Press Co.,™iiictor™ 
BRANCH FACTORY AND OFFIOZ, 59 DUANE STREET, N. Y. 


W.P. DAVIS, North Bloomfield, N.Y. 
BUFFALO, 


THE BUFFALO STEEL FOUNDRY,” x. v. 


ORDERS ae SORRESPONDENCE PRATT & LETC - Ay 
LICITED. Proprietors. 


puss SHAPER HAS 26-INCH STROKE. 














PPT 
All the adjustments are made without operator moving from his position 
It is made to act as a SLOTTING MACHINE, and is so arranged that KEY 
SEATS may be cut in any part of ashaft of any length, and from 4 inches in 
diameter down, and will plane a block 26/’x 26x20". Has SWIVEL GRADU- 
ATED VISE, two changes of speed, and is geared 36to1. It is very heavy and 
powerful, and is guaranteed to give perfect satisfaction. 


Manufactured by + LODGE, BARKER & CO,, 3 cinerynatt, 0. 


Manufacturers of Iron and Brass-Working Machinery. 








MANUs'AU TUBER 


APSAND DU 


OR ae 


PAWTUCKET.R. 1. 














































Bik: sie REE SE 


is 
ge 
Ge 


va 
A 


I as SSE 


oo 














